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1319 - An Agricultural Journey through the Belgian Congo, — lepl.'le, k,, liiMiisUrc des 

C'd'jnu's dc BcUiqu^, Direction dc V Agriculture, 44 pp. + 32 Photographs, Doudon, lyiS. 

Sincci being taken again by Bi.Igiiim in 1908, the Belgian Congo has de- 
veloped to an astonishing extent. Not even the war could stop its eco- 
nomic progress. Twenty years ago the Colony was considened an unhealthy- 
country with limited resources which Belgum could only administer and 
dvilisi at great expense, without any hope of a good economic future. Since 
Belgians have learnt to appreciate better its climate, agricultural and mi- 
neral wealth, the inherent qualities of the natives and the value of its im- 
mense network of rivers, this colony has bten looked upon as a rich, healthy 
country, essential to the reconstruction of the industrial and commercial 
properityof Btlgium. 

Considerable progress in agiicnltiire has been made of recent years. 
Native agriculture is being rapidly developed. Important results have 
jubt been obtained ill the growingof rice, oil palms and cotton. The natives 

good farmers and the State sees that they' reap the profit irom their 
work. Agriculture in plantations is less advanced. There are, it is true, 
some large plantations belonging to societi<s. missions, or the State, rarely 
to private owners, but they increase in number very slowly’ and, up till 
I’ow, Belgians do not appear to have given the m the attention they deserve 
^Tve-rthshss, the private and State plantations have showni that tropical 
t'tops will enable active and persevering planters to make themselves an 
independent position in a few years. 


DEVELOPMENT 

OF 

agriculture 
IS DIFFERENT 
COUNTRIES 


[Abstract No. isifj 



1392 
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The little interest taken b> Belgiansincolonial agriculture seems chiefly 
due to the fact that this agriculture is little known in Belgium, prehaps 
also in part to the bad reputation of the Congo climate and the faille of 
certain agricultural undertakings of the State and plantation societies. 
The first" difficulty is about to be solved by a decision of M. Rekkih, 
Minister for the Colonics, which annually allows several Belgians who may 
wish to settle as planters in the colony, to acquire the necessary practical 
knowledge at very little cost. They may be admitted as students intotbt 
plantations and breeding-stations of the Congo State and, during one year, 
study all the cultural aud administrative work. Their number is of necessity 
limited and fixed in advance (only 20 in 1918) . They are engaged by contract 
as overseers. The State pays almost all their travelling expenses, gives them 
10 frs. (85.) a day. afud supplies them with a native servant and the work- 
men required to clear and plant a kitchen garden. The second difficulty, 
that of the climate, is already solved. Since Europeans find in the Congo all 
necessities and have learnt to protect themselves against the common di- 
seases of hot climates, their health does not sufier in any way. The third 
point, the failure of the State agricultural undertakings and of certain plan- 
tation societies, no longer exists in view of the results obtained at the pits- 
ent lime. The plantations are some years old and many aie bearing 
(most are composed of trees which bear only when 6 tp 8 years old). 
Experience gained during 10 years at the cost of many failures has nid.de 
it possible to improve greatly the general position and the agriculturists 
have obtained a good knowledge of the agricultural conditions of the colony. 

The Minister for the Colonies has, since January I, placed sis 
plantations of the State under special control. Henceforth they will be 
exploited commercially,' as also ynW be the private estates. The financial 
results wrill be publishd annually in an appendix to the general Budget ol 
the Colony. The aim of this is to show the public the cost and profit to the 
Congo of the principal colonial crops (cacao, rubber, coffee, cotton, palm, 
etc.). The stations which come under this new control are those of Ganda 
Sundi (Mayumba), Bakusu (Equator), Barmubu and Yangambi-N^Gazi 
(Aniwiiii), Lula and Avakubi (Stanleyville), and KyangWe (Maneima). 
The last two are not vet ready but soon will be. 

Meteorological service. — A meteorological seivnce has been organised 
since 1911 by'^the service of Agriculture. Threre first-class stations have 
been formed — Banane, Eala and Elisabethville. Second and tinrcl class 
stations have been established in the State plantations and a certain num- 
be^fmissioncentres. TheElisabcthvineStation.filtedup with nuMOiis 
recording apparatuses and a seismograph for registering earthquakes is 
unique in Central Africa, both for its equipment and its position. Besides 
the stations under the control of the Agricultural Service, meteorolo^c 
observations are made at the wireless telegraph stations. Several otflei 
observation posts were organised five years ago to help aviation. ^ 

The agricultural necessityof meteorological observations was not 

nised in the colony for a long time. The difficulties met with in cottoE- 
growing at the beginning were due above all to insufficient knowledge 
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the climate. Astonishing phenomena are sometimes recorded. For exam- 
pie, on June 8, 1916 a temperature of 39^ C, at midday was recorded in 
the table-landin front of the Katentania, Katanga, Station, and— fC. at 3 
o'clock in the morning in the valle> over 1300 ft. below, the difference in 
temper/ture being 430C. Moreover, frest is frequent in the grassy valleys 
of Katanga in the dry^ season and makes wheat -growing difficult. 

Experiment stations, — The State agricultural and breeding stations 
and plantations are described (i), and a summary given of the experiments 
made by the Agricultural Department in each. The most important pri- 
vate estates are also mentioned. 

State affncuUityal sialions. 

(The stations marked with an asterisk have been wound up or sold 
to favour recolonisation). 
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1320 Tsetse Flies and Fly Belts, in Africa.- Ceiki->tv. e', R.A, M. e'.j. idiIk- 

. I i'rofnnil 1 /, tiiij I\irtibi!oOK,y. Vm], XI, Xo, 3, ])•,). RiwiiMiul, 

J:iii!i;iry, 31, raS. 

A '■ fly -belt ■' ' is not a region whtre specKs of Glossina btha.girg to 
tile morsiiajis group can always be found,* but a district beyond w'hich the 
% is rarely to be met with. It is' known that the fly migrates e?? 
fnaiioiie part of the belt to another within cei tain limits, a fact that, so far, 
has not been explained rationally; whe n flie s follow' animals or me n t he y leave 

h) The imxt imijortmit linvo alrc;uly ik'^cribed in the origiiuil artidu by 

I'. I'.eLLON'; S(.H‘ R. Feb., 1917, pp. 177-185. {Ed.) 
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them as soon as they pass the limitsof the belt, outside whichtliere is some- 
thing inimical to the fly which is unknown to us. The author is convinced 
that animals play a small or no part in the mystery; he has often found 
the insect in swarms in regions containing extremely few animals, and 
has not found it in regions with plenty of wild animals of all kinds. 

The author considers it most dangeiousto assume that wild animals 
are the chief reservoir of sleeping sickiic ss, because a trypanosome sonutimt s 
found in them cannot be distinguished microscopically from the tiypnro- 
some known to cause the disease in man. The author thinks that the ani- 
mals to be implicated in the transmission are pigs (wild and especially 
domesticated) and, in 1914, together with Dr. Duttox, he noted [Reports of 
the Liverpool School of Tropical Medicine, Sleeping Sickness Expedition to 
the Congo) that Glossina palpalis was freepiently seen in the e ars of t he pigg, 
often being thus carried considerable distances from the water. The author, 
wishing to obtain positive evidence for or against the theory, that wild 
animals were an important reservoir for sleeping sickness, has examined 
microscopically (as soon after death as possible) the blood of numerous ani- 
mals. Out of 100 animals, including the giraffe, elephant, buffalo, diiiktr, 
pig, colobus monkey, etc, only five w'erc found to have trypanosomes in 
their blood, and only one, a W'art-hog, out of all the number, had a spe ciesof 
t r y pa no so me wdiich mi ght b e mi st ake 11 f 0 r t he hu man 1 1 y p aiio some . ilany 
samples of buffalo blood were examined, but on no occasion were any try- 
panosomes found in them. 

1321 - Utilisation of the Serum of the Horse for Human Nutrition.— E indkt, E.,in iIk’ 

CompUs r<:ndus dcs Scunccs dc I' Acadnnic d' A'^nctUlurc- dc I'ranrt^, \'ol, IV, Xo. ro.pii. S^c- 

Sio. Paris, Oclobci 

It has occurred to M. Cesaki (“ Veterinaire-major ”) that, in war time 
when no part of an animal fit for food should be neglected, there would U 
no objection to the substitution of albumin from horse's blood for white 
of egg in cooking. The blood of the horse co retains 8 % of coagulablc al- 
bumin and white of egg 10%. 

The author describes tests made under the direction of Lieuteimiit 
G. Lacour. , 

The method followed, w^as to collect the blood under very clean condi- 
tions, to extract the fibrin by beating, then leaving to stand to allow the gloh- 
ules to settle. The settling tak«.s place more quickly with blood of the 
horse than that of the cow, sheep, etc. Settling could be hastened ami 
the serum increased by centrifugalisation. 

The author and those present at the tests tasted various dishes in 
which the serum replaced white of egg (omelettes, rice cake, waffles, etc.) 
and which were pronounced very.good. 

The difference in price betw'een hoesc serum and whiteof egg isenoiin- 
ous : the blood of a horse fetches about 2d,, for which price 20 litres of 
blood or at least 10 litres of serum are obtained. »Supposing that it costs 
9 y2 d. or even is. 6 d. with the treatment, even then the 10 litres of seruni 
will replace the whites of 200 eggs ; if it is admitted that the white is only 
one-third the value of the egg. the whites of 200 eggs are worth at least 24?- 
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1322 - On the Appearance of the Antiscorhustie Substance during the Germination 

of Seeds. — Weill, E., Mouriquand, G. and Mile, Eerokxet, in the Cofnphs rendus 
dcs Seances de la Societe de VoL LXXXI, 3>p. 607-010. Pari<, June H, 1918, 

The authors have found that, contrary to the theories of 1 'urst (i), 

(oats, barley) during germination (3 days) have no antiscorbutic 
power whatever as regard^the nutrition of the guinea-pig, as such animals 
fed on germinated seeds showed more intense scorbutic lesions than those 
fed on dried grains, probably on account of their prolonged survival. This 
power should appear later, during the development of the plant. Thus, a 
guinea-pig given a mixture of barley germinated for 3 days and barley 
germinated for 10 days (grass) showed normal lu-alth and growth after 200 
days of experiment. 

On the contrary, however, these germinated seeds gave the animal a 
survival that was double, triple or quadruple tha^ given by dried seeds, 
or reasons most of which remain to be ascertained. 

1323 - Organisation of Public Professional Teaching of Agriculture, in France. — agricultural 

l, d’Inforffhtlions,dH Minist^re dc V A'^^riculture, Year XXITT, X<>. 33, pjj. 1-3. EDUCaX.ON 

J\Tris, August 13, 1918. — II. Biillefin dil% Snciiie dcs A!],riciiltcurs dc Frcnce, pp. 190- 
:oo. l’a;is, August, 1918, 

The new French law of August 2, 1918, on the organisation of public 
professional teaching of agriculture iu France, is intended, according to 
M. ViGER, who pre.'^tiited the latv to the Sena,tc, to piovide agricrdtin al 
education no longer for 2000 youths and a few hundred girls, but for 1 
million youths and l mdlion girls. 

t) Education for youths. — Agriadiure is taught (art. i) : — i) at 
the “ Institut national agronomiqiie which is the not mal higher school 
for agriculture ; 2) at the Kational Sclie*ols of Agrieultuie of Giigr.on, Mont- 
pellier, Rennes ; 3) in the schools of agriculture including 0) jchi'ols e f 
practical agriculture; b) the farm schools; f) the technical schools where 
some agricultural speciality is taught ; in the winter or seasonal schools 
of agriculture ; .5) in the agricultural continuation courses. 

Horticulture is taught : — 1} at th ^ Kational Hoiticultural Sclieol at 
Versailles, wdiich is the higher school for liorticulture ; 2) iu the schools of 
liorticiilturc as in section c {technical sclnrOs). 

In order to give a thorougdi practical training to tlie pupils It a\'ing the 
Xatioiial Agronomic Institute wishing to trk? u]) an agricultural career 
or become pudessors of agriculture, inactical schotds will be foureltel on 
the estates of the National Schools of Agrieulture, at Grignon, iiontpcl- 
lier and Renne'-s. These schools could also bo attended by students from 
the national scliCKds washing to specialise and by free auditors (secait.3 of 
the law). As regards the practical schools, owing to the bad results given 
h}' the way of running some of the m as actual farms on which the director- 
farmer, obliged to make the greatest jx>ssib)c profit out of his farm, eou- 
^iflcros the students as labourers, in many cases, rather than real pupnls, 

(0 FuRST. — Zciischrift fiir i{y:u fie aiui lufekliofC'ikrankhcUtn. loi.', LXXII. p. 122. 

'■■I 
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the law provides that save in exceptional circumstances the farm shall 
be run either on behalf of a commune, a department, or the State (art. 10}. 

The really new part of this law is that tending to create and spread ever>’. 
where in France the winter or seasonal agricultural schools and public con- 
tinuation agricultural education. 

14 — The winter or seasonal agrimltm^ schools are nxed or tra- 
velling. They arc designed to give, during the bad season, professional 
instruction to the sons of farmers who cannot spend 2 or 3 years in a pro- 
fessional school of agriculture. They are controlled by the Minister for 

Agricultnre. , . . -u - 

According to art. 20, contmiiation agricultural instruction can be given 
in public schools or in premises placed at the disj)Osal of the State by the 
communes or private persons. In each commune, the course is started 
either on request of the municipal council, or on request of the depart- 
mental commission provided for in art. 23, and on a favourable report from 
the general Council. The course, according to art. 22. of the law, is paid 
for by the department. . . . 

II), Education ROR girds. — Art. 26 — Instruction 111 agriculture and 

housewifery for girls is given : — - ■ 1 c v , ■ 

i) at the National Agronomic Institute ; 2) in the Nalioiial Schools oi 
Aoriculture ; 3) in the agricultural housewifery schools, which may be fi^td, 
temporarily fixed or temporarily travelling and which will be known 
“ EcoUs agrkoles menag^res”, “ E coles agricoks men ageres iemporams’\ 
and " Ecoles agricoles menagifcs an.buLinies " ; in the course of continua- 
tion instruction in agricultural housewifery. 

The conditions under which the new law is to be applied wall be tixed 
by the rules of public administration. 

1324 - High Council of ^riculturai Stations and Laboratories, in France, - 

Ogicid de la RepiibUquc Fran^anc, Ytar D-, N'->. ^-^22, p. 7280. Paris, August r6-i;, 

An order of the JVEnister of Agriculture, dated August 12, 1918, consti- 
tuted a Hgih Council of Agricultural Stations and I,abor atone s compost d of 
25 members, 9 of which are elected by the “ Academic des Seiencts Cby 
the High Council from competent persons of note, and finally 4, representing 
the Minister of Agricnltnre, are namtd by him. The membersare apptntta. 
for 3 years and one-third will be relected each year; they are eligib e or 
rejection. The General Inspector of Agricultural Laboratoiies will beprt- 
sent at the meetings for purposes of consultation. The Council has to watdi 
over the working of the agricultural Stations and Laboratories, f” S’™'- 
and direct them in the path assigned to them so as to make them as ug ■ 5 
useful as is possible. It treats with all questions relating to scientific re 
searches to be undertaken and to be carried on in those cstablishnu nts- 

13S5 - Recent Investigations at the Imperial Institute, London. 

Impaial InMxlc, Vol. XV, No. . 1 , pp. 4^5-503: Stf.sW. I.ondoo, Oclobcr-lKuO. 
ber, I9I7- . 

UTn.ISATION OR STALKS OF FI.AX CrLW’,\1TD FOR SKI'D. — As - - 

(i) See R. Oct., igi8, No. 1075. 



EXPERIMENTAly AND ANALYTICAL WORK 


1397 


the stalks of flax from which the seed has been removed are burnt. This 
ic the best way of utilising small quantities as the ash can be applied as 
fertiliser. 'W hen, however, as in Argentina, the I’nited States, and Canada, 
flax is gi-own on a large scale, other fwssibilities should be considered. At 
present there are two such possibilities ; — i) production of tow from the 
stalks ; 2) the manufacture of paper pulp or paper. Both these methods 
demand expensive equipment and can only be adopted where there is a 
large quantity of raw material and a local market for the fi nal product , which 
is not sufliciently valuable to export. In Bhodesia the cultivation of flax 
gs an oil-yielding plant is rapidly increasing, and the British South Africa 
Company sent to the Imperial Institute a sample of flax stalks for infoima- 
tion as to the methods of utilising them. The sample contained ii.i % of 
moisture and 3.6 % of ash. The fibres extracted were from 12 to 25 mm. 
long. Treatment with caustic soda gave 44 % of strong paper which did 
not bleach easily. Treatment with sulphite gave 45 and 46 % of paper which 
bleached without difficulty^ By crushing bcdwxen rollers, beating and 
threshing, about 23 % of tow suitable for paper-making was obtained. 
When treated with caustic soda the tow yielded 50 % of paper but little su- 
perior tc that obtained from the whole stalks. The shieve when treated with 
caustic soda gave 43 % of pulp which did net bleach and could only be 
utilised if mixed with longer -fibred material or for making very common 
paper. 

Production of sisal hemp. — Samples from South Africa, British 
Honduras, and the Belgian Congo gave on analysis the following results 
Moisture, 8.2, lo.i, 9-5 I percentages on dry fibre basis. — Ash, 1.6, 
0.7, l.l ; loss on a-hydrolysis, 9.3, 11.3, 14.8 ; loss on p-hydrolys's, 
10.8, 13.6, 15.9 ; loss on acid purification, 1.3, 2.3, 2.2 ; loss on w ashing in 
water, 1.3, 2.6, 2.0 ; cellulose, 79.2, 76.7, 74.8. The first two were e>f good 
quality, the third less so. 

Fibres from the rei gian Congo (i). — Besides the Sisal hemp { A^avc 
rigida\diX. sisalatta) mentioned above fibre of the folic wing pnants w as e x- 
amined : — Bowstring hemp [Sajisevieria cylindrica and 5 . guit^eensis), 
Mauritius hemp (Furcroea gigaviea), Manila hemp [Musa tcxiilh), ramie 
[Manniopkyton africanum, Bochmeria nivea], and Arcnga saccharifera. On 
analysis the first four gave the following percentages ^espeeti^e]y : — 
Moisture, 8.5, 9.2, 8.45, 8.5 ; on dry fibre basis : — Ash, 0.4, 0.9, 0.75, 0.9 ; 
loss on a-hydrolysis, g.o, 10.4, 11.35, lessen p-hydrohsis, 13,0, 13.7, 
15 - 75 . 21.0 ; loss on acid purification, i.i, 2.0, 1.15, 2.4 ; le>ss on washing in 
water, i.i, 0.4, 0.9, 1.8 ;celhdose, 74.0,76.5, 77.4, 75,0 (the figures for Fut- 
crcea gtganfea are the averages of tw'o samp^les). liowstring hemp is ob- 
tained from several species of Sansevieria, chiefly from 5 . Fhrcnbergii of 
East Mricei, S. guineev sis of West and East Africa and 5 . cylindrica, found 
fiom Zanzibar to Angola. The fibre is used for corelage, Man- 
^lophyton africanum is an Euphorbiaceae confined to tropical West 

(t) For other fibres of the Coneo prcviouslv i.xninint-d sec E. Feb . irn No. 

nS. 
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Africa. The bark is utilised by the natives of the Belgian Congo (where 
the plant is known us “N'kossa") for the extraction of a strong fibre 
used for making fishing lines. The samples examined were considered 
suitable only for making strong, but very coarse ropes. By dtgunittiing 
with dilute alkaline solutions a clean, fine, but weak fibre is obtained. 
Arenga saccharijera, or sago palm, is commonly cultivated in India, 
chiefly as a source of palm wine and sugar, and has been introduced into most 
tropical countries. From the base of the petiole is obtained a black fibre 
known as “ ejow '' or " eju ”, much used in the East. Three qualities are 
prepared : — i) coarse, for brush making, 2) medium, for rope-makings 
3) fine, for stuffing cushions and as tinder. The samples from the Belgian 
Congo were judged of good quality as material for stuffing, brushes, etc. 

Production of oil-yieldinc seeds from Rhodesia. — The pro- 
duction of oilseeds promises to become an important industry in Rhodt&ia. 
The only oil seeds at present produced on a commercial scale are peanuts 
and sunflower seeds, but experiments made at the Salisbury Agricultural 
Experiment Station have showm that other oil seeds, including liiisitd, 
sesame, niger seed and Madia saliva (locally known as Chile Oil seed), may 
be grown successfully. The cultivation of peanuts is steadily increasing as a 
result of the introduction of improved varieties hy the Depart merit of Agri- 
culture. The exportation of sunflower seeds promises to become rmjx)itant. 
Peanuts andcastor-secds are grown by the natives in some parts of the coun- 
try and the oil extracted for local use. Various f)il seeds are being grown at 
the Government Experimental Gardens at Mazabuka and Chilanga, Xortii 
Rhodesia. Samples of seed sent from these gardens to the Impc rial Insti- 
tute for examination gave the following yields in oil (on a dry seed ba^is).*— 
Red Zanzibar Castor beau (RicimiS sanguineus Zanzibaris), 51. i % ; black 
sunflower, whole seed 27.5 %. kernel 49.1 %; striped Russian sunflower, 
whole seed 21. 5 %. kernel 48.8%; sesame, 53.1 % : white flowering linseed. 

34.7%, Pskoff linseed 35 > 9 %- , ■ 1 . .u t 

New palm nut from Colombia. — I he sample examined at tue im- 
perial Institute was sent from the Tropical Agricultural Station , Sau Lorenzo, 
Colombia. Ttvo varieties of the palm are very common in the Magdalena 
valley, one with large fruit, found in the lower valley, where it is kmavn ajs 
” coroza ”, one with Smaller fruit, found in the higher valley, where it is 
known as ” cuesco The sample examined belonged to the fust varu-iy 
and appears to belong to Schccka exceha Karst. ( —Aiialca excclsa Mait.). 
The fruit consists of two or three nuts in a hard shell. The kernel, wliieh iS 
difficult to remove, contains 4 %of moisture and yields 65,4 % of fat melting 
at C. In appearance the fat is similar to that of several kinds of palm 
(palm kernel and coconut oils), hut differs from them in ch( mica! charactu.^ 
(low saponification value, 224.6 ; high iodine value 35-2 % 1 relatively snMl| 
quantity of volatile acids, 2.1 % soluble and 3*0 % insoluble), flic 01 
of these nuts is much valued in the tropical parts of Colombia, where it is 
used for cooking, burning, soap-making, as a lubricant and as a mtdicnte. 

Wattle bark and wood. — Before the war the British market ob- 
tained much tanning material fromthe Continent ; this market being closed, 
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attention was turned to the large supplies of wattle bark in South Africa 
and the manufacture of wattle bark extract was undertaken in South 
Africa as well as in the United Kij]gdom ; 6 505 tons of the baik were ship- 
ped direct from Natal to Russia in 1916. U^attle barks are derived from 
various species of Acacia, indigenous to Australia and introduced into South 
and East Africa, where they are grown in plantations. The best known as 
a tanning material in Kurope is the barleof the black wattle {Acacia decut- 
rens var. mollissima). The production of wattle bark is a very imixii tant 
industry in South Africa, especially in Natal, and it is rapidly growing. In 
1916, there were about r6o 000 acres under wattle in Natal ; the exjxirts 
of chopped bark from South Africa rose to 50 86y tf>ns W'ith an average price 
of i 13 los per ton. The chief sonret s of the Australian bark are the golden 
or broad-leaved \vattle [A, pycnaniha) and the black wattle (A. dccmrens 
var. mollisama). In the Hast Africa Piotcctoralc there are about 12 000 
acres of wattle. 

Commercial wattle bark contains an average of 32 % of taiinin, ]\ra- 
terial remaining after being used for tanning or preparing the extract can 
be used for the production of paper ; the wood can be used either for dry 
distillation or paper making. In experiments made at the Imperial In- 
stitute spent wattle bark (containing II. 5 % of moisture, 41,2 % of cellu- 
lose and 8.7 % of ash) yielded, according to the treatment, from 28 to 35% 
of dry unbleached paper pulp. Commercial tests in a paper works gave 
from 28 to 30 % of pulp quite suitable for making brown paper, 

Wattle w’ood yields 61 % of cellulose (expressed on the drv material) 
and gives from 46 to 50 % of pulp which is lacking in strength owing to the 
shortness of the fibres. The ])nlp might be used making “ stiaw-lgiard ” 
especially if niixt'd with c qual parts of spt-nt wattle bark. 

The troduction ok turpentine oil and rosin in India. — Turpen- 
tiiicwiehling trees are common in the forests of the Himalayas, in the Unite d 
Piorinces, in Assam, Buiina and the Punjab. The oil and rosin extracted 
areusedlocally , blit the quantity produced does not suffice. The chief source 
of Indian rosin is the Chir pine {Pinm hmgifolia Roxb.) ^vhich must be 
distinguished from the American P. hnvifolia Salisb,, now usuallv known 
as P. palmim Milier._ The latter is the longleaf yhu of t he Southern Unite d 
States, and is the chief source of American turpentine oil and rosin. Five 
species of pine are indig( ..<)us to India : -^P. lovoifoJia Roxb (Cliir pine), 
occurring in the Outer Himalaya and Swailik Range; P. cxccha Wall., 
(Kail or blue pine), occurring in the temperate Himalayas; P. Khasya 
Koyle (dingsa or kliasia pine), occurring in the Khasi hills, in Assam 
<^nd Burma; P. Morkusii Jungli. and de Vricse (tinyn pine), of Burma; 
P- Cicrardiana Wall. (Ncosia or Himalayan edible pine) on the inner drv 
;Iir 1 arid West Himalayas. P. longifoUa is the most imi>oitant species 
m India for the commercial production of tnipentinc and rosin, smaller 
^iDiomits being derived from P. cxccha and P. Kimya, P. longifoUa is 
^figarioiisover about 2 068 530 acres, but it is tapped only in the Kumaiin 
Mnsion of the United Provinces and in Raw'alpindi, Punjab. P. cxccha oc- 
cupies about 65 000 acres in the United Provinces and the Punjfdi, P. Kha- 



1400 


EXPKRiaiENTAL AND ANALYTICAL W0R!K 


$ya occupies an area of 33 sq.. miles in Assam. Both in the United Pro. 
Vinces and in the Punjab, the tapping of the trees and the distillation of 
the oleoresin are conducted by the respective Forest Departments, whil&t 
the sale of the turpentine and rosin is controlled by the manager of the 
distillery at Bhowali,inthe United Provinces. In 1915-1916, in the United 
Provinces, 981 906 trees were tapped on 49 135 acres, giving 2 089 tons of 
crude oleoresin j the Bhovrali dWillery produced 1 285 tons of rosin and 
go 390 gallons of turpentine. The Indian turpentine oil from P. longifolia 
yields practically no distillate below 1650C., and for this is quite different 
from American turpentine oil, which should yield not less than 70 %by 
volume between i55»and 1600C. ; it most nearly, resembles Pussiantur. 
pentine oil. P. longifolia oil distilled above 175° U contains 25-33 % of 
/-terpene boiling at 1730 j the large proportion of this constituent renders 
the Indian oil inferior to the best French and American turpentine oils, 
which consist almost wholly of pinene boiling at 1560C. Indian turpentine 
qil can be used, however, like the other varieties. 

Copal prom Columbia. — The Imperial Institute has examined a 
sample of copal sent by’ the Director of the tropical Agriculture Station, 
San lyorenzo, Colombia. The copal is known locally is ambara or algai- 
rovillo " and before the war, was exported to some extent to Germany. 
The sample submitted was of good quality and has the following characteris- 
tics: — moisture, 0.52 %; ash, 0.09 %; melting point, 1230C.; acid value. 
100.8; saponification value, T03.6 ; loss on melting, 18. 0 %. 

Tobaccos prom Nyasaland and Uganda. In 1916-17 there wtre 
7 484 acres under tobacco, in Nyasaland, guring an export of 4 304 124 lb., 
besides quantities stored. Three sets of samplts. grown and prepare don the 
Government Farm at Naniiwawa, ^syasaland, and illustrating fl) the results 
of topping experiments, b) of manuring tests, and c) grades of tobacco for- 
warded to London for sale, were examined by the Imperial Institute. 

a) The 9 samples of Gold Leaf ” tobaocc, topped at different heights 
so as to mature from 7 to 15 leaves per plant, were very similar ; it settns 
that, on the whole, higher topping, viz., to produce 14 to 15 leaves, is not 
disadvantageous. 

h) The 6 samples of ^'Conqueror" tobacco were manured as tollows.*- 
i) lime ; 2) cattle manure ; 3) cotton seed ; 4) control ; 5) lime and cattle 
manure ; 6) lime and cotton seed. The effect of the different methods ol 
manuring was not very marked ; certain treatments, especially those wtt 
lime -j- an organic manure, produce a slightly stro-nger flavour due to e 
increase in the percentages of lime and nicotine. The burnirg prcpatics 
were not noticeably altered by the manuring in any case. 

c) The tobacco growers of Nyasaland grade thiir tobacco into ^0 
groups : mahogany and dark leaves of heavy or good body, suitable lor 

pipe and plug tobacco, and b) brighter and tliinner leaves suitable for cigar- 
ette tobacco. Each group is further di\rided into commercial grades. 

Tobacco is grown on a comparatively small scale in Uganda, maini. 
by the native for local consumption. xr 

Samples of Virginia tobacco grown and cured on the Nambeya 
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jgiileniezi, Mengo District^ near Kampala, had a good chemical coitipositioD 
(moisture 14 0 % ; nicotine 1.9 % ; nitrogen 2.7 % ; ash 18.7 %) with a low 
percentage of nitrogen and a large proportion of potash (the ash contained: *— 
lime 26.0 % ; magnesia 9.4 % ppotash 34.6 % ; soda 3,1 % ; sulphuric anhy- 
dride 3-0 % 1 1.9 %. 

CROPS AND CULTIVATION. 

1326 - The Question of Hail-rods and Storms in the Gironde. France, in 1918 . — agric? 

ANOor, A. , ill till.' Cutnhlcs Tciuius dt.' i AcudiiKii! d'An/iculluyd dc rennet', y> meteo! 

pp. 036-840. Turis, o<.tobi.'r 9, 1916. « 

M. Angot has presented to the Academy a study, by M. Court Y, 
astronomer to the Bordeaux Observatory, on the storms observed in 1917 
ia the Gironde and part of Dordogne, a region furnished wdth a large 
miinbcr of hail-rods (" niagaras ^ketriques "). , 

lu his report, K. COURTY gives a table showing the localities where 
hail-rods have been installed and the number of times that hail fell in these 
localities during the G years 1911-1917. In two localities the observations 
ended in 1916 at the same time as the Municipal Council requested the pre- 
fect to order the removal of tlu' hail-rod as they blamed it for the frequence 
idth which hail had fallen sinc'e the hail -rod had been set up. On the con- 
trary, in two other localities no hail was observed during the six years. 

M. Court Y. simply gives the facts observed, without drawing conclu- 
sions, while expressing the wish that these obseivatious should be con- 
tinued. Ill fact, the irregular appearance of hail throws doubt on any con- 
clusions that might be drawn from a small number of observations. 

M. Axgot supports M. Court y’ swish, as the results will be all the-> more 
jcarching as the period of observation is longer. The 5 years of observations 
niad^ by the author of the study teud to confirm H. Ax GOT’ s previous 
Opinion : that liail-ruds liave no influence whatever on hail. 

1327 - Relation between Climate and Cereal Yield in Sweden, — wali-kn- .axel, in 
VnjiT, Yc;ir XXXVIll,, Pt. i.pjL i-.:3 -f - -f - Tables -f Bibliography of 6 Fcb!i- 
caiions. Slixkht'lin, J91S, 

The author has calculated for every pro\ince of Sweden the coefficient 
of correlation, r (i), between the monthly temperature, monthly lain- 
f*U and yield in grain of barley, oats, wheat and rye. Numerous 
graphs illustrate the figures clearly and maps show' the lines of distribution 
of the values of t by province, thus making it possible to form a clear idea 
of the relation betw'qen the meteorological factors and agriculture in the 
different distiiets of SwedL*n, 

WiXTER CEREALS (w'HEAT AXD RYE). — In the coasf districts of south- 
ern Sweden (Malmohus, Kristianstad, Bickiiige, Gotti and Island, the south- 
ern part of Kalmar, Hal land) the maximum values of r wdth regard to 
temperature for wheat are : — November — 0,23 ; May — 0.21 ; January 

(i) Si'c' R. Evlv. 191S. note to Xo, 146, p. 175, (Ed.)' 
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-|- 0.28 ;«:February 0-26. The sumiaer values for r are low, but coji* 
stantly negative. This is certainly due in part to the hot summer of igoi 
which was very detrimental to the crops of the south which generallv 
lacked rain. 

The coefficient of correlation for precipitation is always very low, 
cept in May, which has very high positive values; — Kalmar +0.59; 
Blekinge -b 0.52. 

A temperate winter, cool and rainy May, and a moderately warm 
mer are necessary to obtain a gr)od wheat harvest in the coastal districts of 
South Sweden. About the same conditions are necessary for rye. 

As the north ^and' interior of the country (Goteborg, Alvsborg [tlig 
part south of Vanern], Jdnkdping, Kronoberg, the north of Kalmar) ar^ 
approached the total temperature decreases gradually and the corre- 
lation coefficient for the summer months becomes positive, a hot sufnmer 
being necessary to ensure ripening. For winter, on the other hand, the 
observations respecting the preceding zone hold good here as well — 
February -h 0.22, March + 0.24, April + G.23. The gradual lowering of 
the temperature b accompanied by an increased rainfall which assures the 
plants the necessary amount of moisture for each stage of their groulh, 
The result is that the relation between yield and precipitation tends to 
nill and the values for r are always very low. 

The same conditions exist for rye, though the value for r exincssiii^ 
correlation between yield in grain and the temperature of November aiy; 
December is in this case negative. In the provniices of Ostcrgotland, Ah> 
borg (to the west of Vanern), Savleborg, and other pro\ince.sof Svealand.the 
] ack of heat is still more marked. As a result , except for August and Septcni' 
her. the correlation coefficient between temperature and vield for the vege 
tative period is always positive : — August — 0.39, September — 0.21, 
November -f* 0.2 1, February + 0.26, March and April -fo -25. The valuer 
of for rainfall are distinctly positive for August , September, April and May 
(sowing, appearance above ground, earing), and negative for June and July, 
h'or rye, unlike wheat, a tempe^rate winter is disastrous. The value ris 
markedly negative in January and remains ^yisitivein February^ but is al- 
most ncgligcable. 

In the northen proednees of Jamtland, Vasternorrland and Nenbet- 
ten, where only rye is grown, the coefficient of correlation of temperature 
is always positive, except in September, and the inaximiim values occ|r 
in April, May, and July, when they arc + 0.41, 4 0.44, and + 0.42 respect- 
ively. For precipitation the values are : — October -f" 0-27, June -|- 0.23 
August. — 0.48. 

The most striking facts deducted from these data are ; — 

1) The existence of a negative correlation coefficient between ykK 
in grain and the temperature of August and September in northern 
central Sweden and some parts of southern Sweden. 

2) A negative f value for the temperature of November and Decem- 
ber, especially in South Sweden. 

3) A positive relation between the temperature of the -winter montli: 
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and yield, the value of which decreases as the north is approached until it 
is reversed and becomes negative (Norrbotten, etc.). 

4) The favourable influence of a cool, wet May in South Sweden. 

5) In the northern provinces there is a jrositive correlation with the 
^^mperature of the summer months, i. e, the best crops are obtained after 
a hot summer. ' As the south is approached the ratio decreases with the 
increase of the total temperature till it is inverted, so that in some coastal 
districts of the extreme south with a low rainfall the best crops are obtained 
in cool, wet years. 

Spring CEREALS (bari.ey AND oats). — The values for the provinces 
of Malmohus, Kristianstad, Blekinge, South Kiilmar and Halland are : — 

i Biirlt’y: >[;sy —0.2"), Jur.c — 0,42 
Oats: Muy — 0.24, JujK' -- '*.40, .\ui;ust — o.tis. 

1 liarltv: \Tiy -f 

j Oafs: May ^ June -f <*,32. 

In the other provinces of South Sweden, unlike the preceding case, the 
temperature values for r are positive during all the months except June 
and July. In Central Sweden tlie temperature values for barley and oats 
are positive in March, April and August, and negative in May, June, and 
especially in July {r = — o.ji). Except in August the value of r for rainfall 
is always positive : — 

Barley. May -f- 0.21 ; June — 0.23; July — o.jS 
Oals: May — (',3;; Juik' — <'.34; July 0.35. 

The best barley and oat crops, thtrefore, are obtained in wet years, 
is the north is approached rainfall becomes more and nlhre abundant so that 
.11 relation between rainfall and grain yield tends to disappear while the 
ffect of temperature becomes more and more marked, the correlation coeffi- 
■ient becoming positive for ever} month witlnmt exception, the maximum 
'alue — Barley + 0.38, Oats + 0.40 — occurring in June. It may be con- 
■luded that the most important meteorological factor for spring cereals is 
)rccipitatioii in Central and South Sweden (especially the May and June 
ains), and temperature in Xoith Sweden, 

FORECASTiNTt THE YIELD. — Tlic use of the correlation coefficient 
Hakes it }X)ssible to forecast theyieldof a future crop within certain limits 
v’hieh are all the more certain as th value of r is liiglier, Thus, for exam- 
ple, in the pro\incG of Malmohus, the author w^as able to determine the fol- 
owing coefficients of regression (i) for winter cereals : - -- 

r) For each degree of the average temperature of August alwve the 
5 <irmal , the yield i n grain dccrcoscs by 0.18. , 

2) For each degree of the average temperature of Xovember and De- 
■^mlk-r above the normal, tin yield Jecrcases by 0.50. 

3) For each degree of the average temperature of January and Feb* 
’uary above the normal, the yield mcrcascs by o.ij- 

(1} See R. Miirch, note to No. p. 315. [Rd ] 


Tcniperaturt' 

pi'.oipitation 



1404 


AGRICULTITRAL MKTUOROI.CKrY 


4) For each 10 mm. of rainfall above the normal in October aii(i 
November, the yield dett cases by 0,06. 

In 1916-17 the average temperature of August exceeded the normal by 
0.2®, that of November and December exceeded it by 1.6®, but that of January 
and February was 1.7® below the normal . The rainfall for October and No- 
vember was 30 mm. above the average. If the figures given above be appluu 
a total decrease in yield is found which may be expressed by 1.3 (coefficidjt 
of regression). The author gives several other such examples, all of wIikIi 
show the practical value of the coefficient of correlation in forecasting 
the harvest. 

132S - The Effect ol Temperature and other Meteorological Factors on the Growth ol 

Sorghum. — Ves.U.l, II. N. and reed, ir. R., in the Journal oj A^rictUtnral Ramik, 

Vnl' XIII, No. 2, pp. 133-147 -p 2 Plates. Washington, April S, 1918. 

The varieties of sorghum studied were Sumac, Red Amber, Honey, 
Blackhull Kafir, Dwarf ililo and Feterita, and the meteorological obEto- 
vations were made at Chillicothe (Texas), Chula Vista and Bard (California), 
and Puyalupp (Washington) , stations having widely different climatic condi- 
tions. The contrast between the last two is very marked, Bard haMii!> 
a high temperature and a high percentage of sunshine during summer, 
whereas the maximumtempeiature at Puyalupp does not reach the optimiiin 
temperature for sorghum (33® C.). These conditions greatly influence tk 
growth of the plant. The data collected from 19^5 191b lead to tbt 

following conclusions : — 

1) Sorghum is a plant specially adapted to tropical and semi-iropuai cli- 
mates and cannot thrive in cold regions. — At Chillicothe and Bard, where the 
average temperature during the vegetative period is 25.8® C. and 28.2®^. 
respectively, sorghum does very w’ell and ripens in 106 and 129 days after 
sowing, reaching an average height of 68 and 82 inches and a stem diameter 
of 0.79 und 0.6S inches. At Chula Vista, where the average temperature 
much lower (i8.2®C.), the grain ripens a month late (average date for tbr 
six varieties of sorghum ; November i^), and the vegetative period la^t; 
141 days. At Puyallup, with a temperature of 15.3^^., sorghum do.s uct 

ripen, so that it may be considered outside the sorghum belt. The (bfio- 

ence between the total positive temperature (i. e. above 19® C ) during 
vegetative period — 1052® C. at Chula Vista and 897®C. at Puyallup 
very small , and not sufficient tc explain the different behaviour of the plant 
in the two localities. Another meteorological factor, the ninount cl 
sunshine is concerned in this. ^ + 

2) Application of Dinsser’s law to sorghum. — The tot al positive tem- 
perature is 1052® C. at Chula Vista, 2353® at Bard, 1682® at Chillicothe. Ac- 
cording to LiMSSiiR the amount of heat required for the development of a 
Certain .stage is not the same in all parts of the area of distribution of a p 
but increases with the annual total of positive temperatures. By dividni^ 
the total positive temperatures for the vegetative period by the aniim- 
total the " physiological constant ” is obtained. If this law be appln J « 
the present case the physiological constant is about 0.53 ^Chillicothe 0 539 . 
Bard 0.530, Chula Vista 0 526). 

[UW-1328] 
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3) Effect of sunlight. — The percentage of sunshine at Puyallup (46.4) 
is much lower than that of the other stations, especially that at Chula Vista 
(6S.<l)' Besides lowering the temperature, a low percentage of sunshine 
jielps to lengthen the vegetative period till it may, as at Puyallup, prevent 
ripening altogether. 

4) Eiffect of high UmperatuTC on flowering and the formation and ripening 
— High temperatures at the beginning of flowering are detriment- 
al to the plant and decrease the yield considerably. In 1915 the seed was 
sown in April so that flowering and fruiting occurred in the middle of sum- 
mer, at high temperatures, and the yield in grain was lew. In 1916 sow- 
ing was in mid- June and flowT^ring and fruiting at the end of summer and 
in autumn respectively , when the temperature was much lower, and a good 
yield was obtained, Sowing should be timed so that flowering and fruiting 
will take place under favourable climatic conditions. 

1329 ' The Influence of Rainfall on the Fruit Crop in Norway.-— skakd, A.M.,in the 

Tidshnft for da Nonke Landbruk, Year XXV, ICirt. S, pp, 305-332. Christiania, 1918. 

Apples and pears can be successfully grown in the following regions 
of Norway:— North Bergenhus, Jarlsbeig and Laivih, Kedtnts, Smaal- 
nene, Lister and Mandal, Buskerud, Stavanger, Hedtmarkcn, Akershus, 
Bratsberg, South Bergenhus, i^istians, Korns dal, Smith and North 
Trondhjem. 

The average crop from 1907-1916 w ere sufiicient for local needs. But 
there is the serious disadvantage, that the crop varies greatly year by year, 
thus largely exposing the market to foreign competition. Thus, taking the 
average crop as loo we get inthe Buskerud, 125 % in 1909 and 41 % 
in 1916 ; at Lier. 150 % in 1909-11 and only 30 % in 1916; in Balestrand, 
150 % in 1 91 1 and 70 % in 1916. 

Thus there are years in w^hich the supply e xcee ds t he de mand and others 
when the supply is completely insufficient. To avoid these difficulties, the 
factors of the variations given above must be kno^n and, given that these 
variations persist while the conditions of soil and crop remain unchanged, 
it is obvious that the primary cause of the phenomenon must be sought 
iuthe weather conditions. 

The author gives the results of a series of researche s on the relationship 
between the yield in fruit and the rainfall. The following localities (centres 
of production) were studied : — Faaberg, Fumes, Edsvold, Vestre Aker, 
and Koss, and Norderbov, all situated in south-eastern K'oiwav 
(Astlandet). 

From the examination of abundant cbseivations it was concluded : — 
i) that there is a direct ratio, a positive correlation, between the crop- 
yield and the ] ainfall from March to June of the previous year ; 2) that there 
IS an inverse ratio, a negative correlation, betw'een the crop-yield and the 
rainfall of vSeptember-October of the previous year. In spring the plant re- 
^iiires a large amount of plastic material so as to satisfy the needs of intense 
and quick growdh leafifjg, flowering, setting, foimation of flower buds 
wr the following year. The absorption of material from the soil is subor- 
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dfnated to the presence of water in sufficient amount to dissolve and cany 
such material. 

Insufficient moisture at this moment is fatal to the plant ; part of the 
very young fruit becomes detached on account of lack of food material, 
the nest year’s fruit buds develop badly or incompletely, resulting in a poor 
spring flowering. From this it will be seen that there is a positive correla- 
tion between the fruit crop and the total rainfall from March to June. 

During the second half of summer and the beginning of autumn, dry, 
warm w'cather is requiTed to mature the spring wood, the fruit, the fruit buds, 
and the store of reserve materials necessary for recommencing growth in 
the following spring. When this period is damp and rainy growth contimus 
longer, to the detriment of the reserve material. As a result there is a) in- 
complete maturity of the buds and w'ood and also, in consequence, decreased 
sistance to cold ,*b) an insufficient store of reserve materials and, in consequents 
limited and poor flowering in spring. 

There is, therefore, a negative correlation betwten the fruit crop and 
the tot^d rainfall from September to October. Below are given the data 
for the Faaberg region, the rainfall data being taken from the nearest mt- 
teorological station, that at LiHehammer. 

Data shoioing the existence of a ratio between iJie fruit crop and the total rm- 
fall for ike. periods March- fane, and Scptember-Octoher [average rain full : 
March-func itk) mm ; Scflcmber-Ocioher, 125 7 )im). 


Yield 


Rainfall 


in % 

Years Years March-June September-Ck-tobei 

of the average '■ 


I'jOM 

15- % 

IVO^ 

1 nini 

•L'' 

lul I 



2'H) 

3'> 

I'll4 

1**1 .5 

120 

1013 

132 

42 

I It 

1912 

17S 

IIM 

MI •) 

(Si 1 

MI 4 

1 75 

07 

I'io; 

40 

IMUO 

137 

II3 

luoS 

23 

1907 

2.3^ 

133 

1010 

20 


171 

r.M 

I Ml 2 

',0 

IMII 

14.3 

134 

19 1' > 

2'' 

1115 

71 

V* 


There are similar conditions in other lo( alities, A goc-d eicp dees i>t 
always CO rresptond to abundant spring rain or too little sumnier'antuniniaui. 
The number of flowers does not mean a eorrespoucling inimber of fruit?- 
the action of late fn^sts at tlie moment of flowering and mists during setting 
may ruin the crop, even though flowering has been most abundant, i 
explains the variations in.the above Table. As the north and w'est are gw 
duallv approached, with the increase of the total rainfall during all t ^ 
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year, the ratio existing between the rain and the fruit crop disappears, 
whilst the action of other factors and weather cx)iiditions is plainly shown. 

On account of the preponderating action of the rainfall the author 
gives the following advice to fruit growers in Ostia ndet : - 

1) Choose varieties very resistant to drought. 

2) Work the soil deeply so that the plant\s roots can grow in length, 
thus utilising the water stored in the deep layers. 

3) Give the preference, as intercrops, to potatoes, Icguniinous plants, 
carrots, etc. These plants have, at any rate in Norway, only a limited 
growth up to mid- June and thus only remove a limited quantity of water 
from tlie soil. During summer, on the contrary, and at the beginning of 
autumn, the foliage increases rapidly owing to the absojption of laige quan- 
tities of water, of w^hich the fruit trees are deprived with advantage. 

1330 - Influence af Nutritive Salts on the Resistance of Plants to Cold. — See 

Ni>, 1340 of this Rti’uuK 

133 1 - Recent Investigations on Soil Aeration. — i , h.\ll. a. d. , Phii . Trans., B. ,204,1 913. 

— II. Hunter, C., Proc. af the Umv. of Durham Phil. Soc., IV, p. 183. — m. Howard 
Research Institute, Pusa, Bulletin (,r IV. Russell,R. J.,and Appley.ard, 

A., Jour, of Anr. Sc., VII, p. i, 1^15. — v. HOWARD. A. and How.ard, G. I,. C. 
Tmit Experiment Station, Quetta, Bulletin 4, 1915. — VI. Annual Report of the Imperial 
Economic Botanist, 1916-17, —VII, Russell, E, J. and Appley.ard, a., /. of Agr. Sc., 

^ HE P- 3^5, ^9^7- VHI. -Ij,’/’. /. of India, Science Congress Number, p, 20, 1917 

iX. Cannon, WE A. and Free, E. E., Journal of Ecolo^^y, V, p, 127, 1917. — X. Hole, 
R. S., hid. For. Mem., I, p, 1911. — XI. Id, Indian Forester, p. 343-344, 1916, — XII. 
In. Indian Forest Record, V, p. 38, 1914. — Abstract by Howard, A, (Imperial Economic 
Ikdaiiisl) and Hole, R. S. (Imperial Forest Botanist), Indian Science Congress, Lahore, 
(i). 

The growth of a crop is 0 nly possible through the sumultaneousopem - 
lion of a number of soil factors ~ \vater, mineral salts, temperature and 
oxygen. If any one factor is in defect, or in excess as inthecaseof tempera- 
ture, gro3vth is regulated by the amount of this factor present, and is 
not influenced by an increase in any ot the other factors. The chief object 
in soil management is the removal, in advance, of any jwssible limiting 
factor. 

The aeration of the soil is a factor in growTh which has been neglected 
in the past. It has only indirectly been recognised in the importance at- 
tached to a proper soil texture. The subject is f^ot attracting more atten- 
tion and it is proposed to refer to some of the recent work and to indicate 
Ihe directions in which further investigation is desirable. 

Aeration and the amount op growth. — Various determinations 
have been made of the amount of growth in cultures in which the only 
variable factor is the degree of aeration, 

i) The effect of uyoreased aerciion on the root devdopmeni of barley. — 
bi water cult?ires, Hall (I) found that Ixith root development and growth 
depend on the amount of aeration. 

(1) See R., 1914, No, 12 ; 1915, No. 571 ; 19:7, Nos. 790 and 795, (£d.) 
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2) r/jd effaci of soil texture on growth. — Huntrr (II) ^found that root 
development and growth fell off as the soil was more con^lidated, 

3 ) The effect of adding potsherds or sand to the Pusa soil {III). - The 
addition of inert aerating agents like sand, potsherds or broken bricks to 
Pusa soil (a fine calcareous silt which readily loses its texture) increases 
the growth very markedly. In the case of Java indigo, where both nitro* 
cren and oxygen are required, the increase is as high as 40 %. To follow 
the subject further, the structure of the soil must be considered in 
relation to the root development of the plant. The . pore spaces of the 
soil ate taken up by air and water, the latter occurring in thin films 
round the soil particles. The biological activities of the root hairs and of 
the soil bacteria involve respiration for which a constant supply of oxygtn 
is necessary and which results in acontinuous production of carbon dioxide. 
Efficient soil ventilation is therefore essential for growth. Recent invts* 
tigations at Rothamsted (IV) on the composition of the soil atmosphere 
show that the amount of oxygen in the soil falls as the amount of 
carbon dioxide rises. The water films contain little oxygen but mueli 
carbon dioxide, that is, the oxygen is used up ss rapidly as it is supplied. 

Ventilation op the soil wid the system op flood irrigation in 
Northern India. — Elood irrigation on fine alluvial soils interferes 
their ventilation by rapidly destroying the texture and by forming a compact 
surface crust impermeable to air. One limiting factor — water —is removed 
but another — the need of aeiation^-is introduced. Thus over-irrigation 
actually diminishes the yield. This is shown by results obtained at Quetta 
where 13 maunds of wheat were obtained with one irrigation and only 8 
maunds where three irrigations were given. In any flood irrigation ptem, a 
practical compromise betw^cen the needs of the plant for air and for water 
must be worked 0 ut. This has been accomplished at Quetta (V) by the proper 
utilisation of the preliminary watering given before sowing. Under this 
new system the yields obtained are often higher than those obtained with 
the 6 or 7 w’aterings usually applied. The Quetta results have been shown 
by experiment to apply to the Punjab (VI) and Sind where almost half the 
irrigation water now used could be saved. The economic sigmficauce of 
these results becomes apparent when it is remembered that the annua u- 
venue derived from irrigation works in India is £ 5 000 000. 

Son, AERATION AND QUALITY. — It is well known that the quality ot 
vec’etable products varies with the locality, but the factors on winch quality 
depends are still unrletermined. Breed is undoubtedly one of the most 
important, and no improvement in cultivation can change a short- 
stapled cotton into a longstapled kind. Various observations stigg« 
that for each variety to attain its highest quality, adequate soil aeration 
is necessary. A few examples may be given : - 

1) Bathy — The best malting samples are always grown on open 

wall-aerated soils and never on stiff heavy clays. 

2) Tobacco — All the tracts in India which have achievea a reptim- 
tion for the production of tobacco of good quality are those in wli)i'« 
aeration is above the average. 
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Cotiofi — Mr. Cl,OUSTON s results on tli:; open laterite soils at 
Cbaudkliuri indicate that soil aeration is one of the factors on which the 
quality of the staple of cotton dt pends. 

Experience in India shows that crops will not mature properly if soil 
aeration is interfered with during the ripening period. Recent resuHs ob- 
tained at Rothamsted (VII) shew that, on cropped land, ripening is asso- 
ciated rvith a great outpoiuing of carbon dioxide into th2 soil atmosphere. 
The cause of this is not known. It has been siiggested that it is due to the 
death and decay of the fine roots after the flowering period, but this m\\ 
not .explain the observed delay in ripening if air is not supplied during the 
period of maturation. An interesting field of research lies ready to band. 

Other aspects op soil aeration, — If soil aeration is a growth 
factor, aeration must influence the distribution of plants, as of grain in 
India (VIII), and be of importance in ecological studies. CANNON in 
Arizona and EreE (IX) of the Johns Hopkins University have showm 
that the poor conditions of soil aeration are correlated with the absence 
of vegetation in the dry lakes of desert basins, and the zonatioii of 
vegetation round these basins may be in correlation with the soil aera- 
tion requirements of the plants involved. 

The importance of soil aeration in Indian forestry (X, XI, XII) has 
recently been emphasised by a study of the factors influencing the healthy 
growth of sal (Shoiea robusta) seedlings. Whereas water cultures have 
shown that water in itself is quite luirmless, yet water which is held in con- 
tact with sal forest soil rapidly becomes highly injurious to the roots of the 
seedlings. Any factor which increases the amount of moisture in the soil, 
such as shade or bad drainage, accentuates the injurious action. Rain- 
water held in contact wthsuch soil is found to become heavily charged with 
carbon dioxide and impoverished as regards its oxygen supply. In w*ater 
culture experiments, a high carbon dioxide and low oxygen-content have 
been proved to be injurious to the roots. There are good grounds for be- 
liering that, in addition to sal, many of the most important Indian trees 
are very sensitive to soil-aeration, and a careful study of this Jactor appears 
to be of primary importance in Indian forestry not only on accout of its 
ellecton the establishment and development cf seedlings but also because 
of its probable influence on the growth of older trees and its possible con- 
nection with injurious diseases. 

^332 - Copper and Zinc as Antagonistic Agents to the ** Alkali” Salts in Soils. — 

Lipman, C, B.and Cerickf, \V. E.,in the .-Ivk'fiViJrt Journal of Boiany, VoJ.V, No. 4, 
pp. iji-t/y r 13 Tables -j- Bibliography of ii Publu'atious. L^iocaster, Pa,, 
.\pril, 191.S. 

The antagonistic salt t fleet is now rLgarded as one of the established 
facts in plant physiology as in animal physiology. In the large amount of 
work (lone on the antagonism between s'alts, the heavy metals have received 
very little attention, while the alkali and alkali-eaith mttals have been 
tested in many ways. The authors consider the chief w^ork on the heavy 
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metals (I,oeb (i), Clark, True (2) and GiES, Hawkins, LilliK, etc.) and 
remark on the negative results obtained with copper and the lack of data, 
as far as regards the more important functions of plants, on the antagon- 
istic action of that metal to the alkalies. As the authors had observed the 
stimulating effect of copper and zinc in certain cultures, they undertook to 
study the antagonistic action of copper (and of zinc, whose stimulating tf. 
feet seems to indicate a similar method of action) to the toxic effects of 
“ alkali *’ salts as regards the living cells of higher plants (3). 

The plants used as indicators were a strain of barley {Hordcum 
They were sown in pots and optimum and uni form moisture conditions wtie 
maintained in the soils. Some of the common salts of alkali soils, viz, 
chloride, sulphate and carbonate of sodium, were used as toxic agents, 
being added on a percentage basis of the dry weight of the soils. The anta- 
gonistic agents were the chlorides and sulphates of copper and zinc and cop- 
per carbonate, added to the salt-treated soils in quantities varying betwuii 
certain limits (parts per million of dry soil). Two typesof soil we re employed, 
one sand, the^ other clay. The plants were grown to maturity, har- 
vested, dried at lOO^C., and weighed; the roots, stem and grain we re weighed 
separately. The results were assembled in table form for each of the 7!^e■ 
ries of cultures (including respectively : CUSO4 versus Naj SO^; CuClj 
versus NaCl ; CuCOj versus NagCOj ; Zn SO4 versus Xaj SO4 ; Zn Clg versus 
Xa Cl ; Zn SO4 versus NaCl ; CUSO4 versus Xa* SO4). 

The authors state, without qualification, that the data they have thus 
obtained are the first evidence ever published of the antagonistic action 
between heavy metals and alkali salts. The antagonistic action is equally 
if not more marked when 4 ions are introduced into the soil, as in the case 
of the CUSO4 versus XaCl culture. Although only one crop was grown in 
sand, the majority being in clay, similar evidences of marked antagonism 
were noted. 

The authors call attention to the importance of these results from the 
point of view of their possible practical application, an application that ts 
also economici>wing to the small quantities of the metals required to anta- 
gonise large quantities of alkali salts and, seeing that zinc is almost asti- 
fective as copper in the direction noted, thite fact may indicate possihilitii? 
in the same line with other and cheaper metals. 


1333 - The Effect of Heat on some Nitrogenous Constituents of Soil. — lottf. r, R 

' and Sn-ydfr, R. S. (Uepiutnunt ftf .S.>il Clicmisiry, Iowa Agritultural JCxp.-rimoa 
Station), in SoiiScientf, Vol. V, N<». i>p. 107-223 4 Fiii;?. 4 - Bibliography of ir I’n- 


l)'ication?. Baltimore, March, loiS. 



of soil only the ammoniacal and nitric nitrogen are usually estimate d. fb' 
authors estimated the amino-acid nitrogen and soluble non-pu/tein nitiogcii 
as well. Three loam and one peat soils were subjected to the following 1 real- 


(I) See R., Keh. 1915, No. i 55 - — (2) See R. Oct. 1915, No. 1020 {Ed.). 

(3) For the limits of the tolerance of plant life for sodium salts contained in the 
R., Feb., 1917, No. 132. {Ed.) 
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ments : — hours’ dry heat<it 100*^ C., h) two hours’ dry heat at 200® C., 
c) heating in the autoclave for 3 hours ; d) heating in the autoclave for 3 
hours on 3 successive days. In each case the soils were inoculated with 
fresh soil emulsion and left to incubate for 10 and for 20 weeks respectively. 
.A, control series was not inoculated. 

Results. — In all soils subjected to heat the ammonia increased as the 
temperature was raised; in the peat soil heated to 2000C. exceessive vclati- 
lisation of ammonia was observed. The amino-acid nitrogen gave results 
similar to those of ammonia except in the case of peat soils, which un- 
derwent very little change under the different treatments. 

Dry heat at lOO'^C. modified very little the nitric nitrogen content of 
the soils, whereas heating in the autoclave increased it considerably in evt-ry 
case. Xitric nitrogen disappeared almost ccmpletelyat 20ooC.ofdryheat. 
All treatments caused an increase of soluble non-protein nitrogen ; this 
increase was kss marked in the^peat soil. 

In the three loam soils incubation for 10 weeks after treatment with 
dry heat at 200® C. caused an increase in ammonia. In two cases inenbatien 
for 30 wTeks also caused an increase in ammonia, but to a lesser extent than 
incubation for lO weeks ; in one case it decreased the ammonia. Incuba- 
tion had very little effect on the ammonia content of peat soil subjected 
to dry heat. 

Ten weeks’ incubation always caused a decrease of amino -acid ni- 
trogen, but a further ten W’ecks' incubation increased it. Kitric nitrogen 
increased during both periods of incubation. Tire soluble non-protdn 
nitrogen in peat soil always decreased during incubation, but increased in 
loam soils heated to 200° C, 

1334 - Studies on the Correlation between the Production of Carhon Dioxide and the 

Accumulation of Ammonia by Soil Organisms. - xixi.kk, j k (iXjit of Sniichc- 

mj:'lry aii(i U.idfrinlo^^y, NYw Jcr.-'.'y A';ru'u]riu;il Iv’ipi.'riiiicia .StutiniO, in Sacncc. 

Vol V, N'm. 3, p|i. .iJv.S'i ri I'ius. - jri!ilioi;r;>])hy tif if PuWk'aiion> , Baliiiuort-, 

Mardi, 1 1/1 {5. 

As the decompositifui of organic matter in soil is generally a biological 
proovss, it is measured by various indices of biological acti\’ity, the most 
common of which are plate-counting, ammonification and nitrification. 
\uimoiiia determinations being the easiest and supplying much data, the 
mthor studied the relation between ammonia accumulation and carbon di- 
'xi(le production, between which there appears to be an optimum ratio (ui 
vhicli the more or less favourable conditions of the soil depend, lo this 
■ikI the author studied the deci ■mp'^sition of organic matter in soils to which 
lad been added Ixdh pure and mixed eultiires of bacteria or fungi. 

During a period of 12 clays the production of caibon dioxide was found 
a be more uniform than the accumulation of ammonia but, as a rule, a 
treater production of carbon dioxide (w ith piire cultures) was accompanied 

a marked accumulation cf ammonia when i of cottonseed meal br al- 
talfa, were added to sandy lonin. Pure cultures of fungi {Aspagillus ntger, 
'^fichodernui, etc.) oxidised more carbon, but caused the acctrmulation of 
^rich less ammonia than bacterial cultures. Soil infusions affected ammo- 

{1333 1334} 
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nia accumulation in a way similar to fungi, but produced more carbon di- 
oxide. Mixtures of pure cultures of bacteria showed no antagonism andin 
some cases a symbiotic relation appeared to exist. 

It seems that when studying the optimum ratio between carbon-di. 
oxide production and ammonia accumulation, other kinds of organic mat- 
ter and the nature of the soils, as well as the effect of various manures and 
fertilisers should also be studied. The action of pure cultures of bacteria, 
actinomycetes, fungi , mixed so as to form a synthetic soil flora, also deserves 
study so that, in estimating the action of the natural flora of the soil, it may 
be possible to improve the soil and obtain from it the maximum yield with- 
out deterioration to it. 

1335 - Nitrogen Fixation in Manure, - r. Toixinohvm, w. e , (Wisconsin A-ricuiiur^^i 

Experiment Station, Madison), The Increase of Nitrogen in Fermenting Manures, in Th 
JourruiJ of JHolo -iciil Chnnisry, Vcl, XXIV, No. 3. PP- 22^225. Baltimore, 

II. Fi^lmer, H. E- and Fred, E. B., (Uinversit*rof Wisconsin, Madison), Nitrogen- 
milating Organisms in Manure, in the JournaJ of BaUiriolO':y, Vol. II, No. 423-^}4. 
Uiillimorc, 1917. 

_ Various investigations (lasting from two to several months) or 
fermenting manure have nearly always shown more or less consideiablelofc 
in nitrogen ; an increase in nitrogen has but rarely been obsc ivtd (i). Din- 
ing recent work on the .changes in a fermenting mixture of cow and hoisc 
manure an increase in nitrogen was observed after two and four wcib 
This increase was followed by so large a decreasethat aftertwtlve wttk 
the loss in nitrogen was complete. The increase in the nitiogen coiitcn 
is much greater in straw-littered than in unlit t ere d maniu'c. 

• This fixation phenomenon was confirmed by laboratory control testj. 
The manure mixture was kept either in covered galvanised iron pails ci 
inoculated with maniiite or other solutioris . The results showe d maiuin to 
contain nitrogen-fixing bacteria of considerable activity, tspeeialh whor. 
mixed with straw, which appears to be an important source of energy lu 
these microorganisms. It is obvious that the increase of nitrogen in mr 
nure at the beginning of fermentation may prove of practical value in ma- 
nuring soil if this increase is not counter-balanced by a simultaneous los 
in organic matter. Experiments with straw-liltertd manure (gathuu 
fresh and placed in covered boxes out of doors during the winter months^' 
as to limit fermentation) applied to a rotation of maize, barley and clour, 
showed '^uch manure to increase the yield in maize grain by 5.3 % andtlic 
yield in maize stover by 7.4 %. compared with fresh manure with stram 
This difference disappeared with barley and was reversed with clo\ er. 
results of these experiments, which lasted six year.^^, were in 
limited fixation of manure if the nitrogen so fixe dean be utilised at tlieu - t 

of application. . , 1 

II. . — Eater experiments made with liquid and solid cultures si 
nitrogen fixation in fermenting manure to be due to certain for ms of 
which appear to belong to different groups. The chief agent of iiitio^- 


(i) Sec R. 1917, No, 797. {Fd.) 
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£xa.tioti in manure, however, seems to be BuctctiufK uzophilc n. sp., present 
in large numbers in fermenting manure. The inert ase in nitrogen wht n this 
bacterium is grown on manure extract is from 3 to 5 mg. per 100 cc. of solu- 
tion. The optimum temperature for the development of nitrogen fixing 
bacteria in manure appears to be 2 S^C. Bad azophilc seems to be widely 
distributed in nature. 

1336 - The Possibility of Obtaining Nitrogenous Fertilizers by Utilising Waste Mate- 
rial* for the Fixation of Nitrogen by Nitrogen-Fixing Bacteria. — Dorylan'd, C, I.T. 

(Scientific Proceedings oI the Society of American Brocteriologists}, in AhtrucU oj Baac- 
fio/ogy, Vol, II, No. r, p. 2. Baltimore, 1918. 

While studying the energy relations a soil fl^ra experiments were 
made to determine which W'aste materials might serve as sources of energy 
for nitre gen -fixing bacteria. It w^as found that nitrogen fixatio n took place 
when either molasses, orange juice, lemon juice, grape fruit juice, wheat, 
oat, bailey, rye or flax straw were used as sources of energy. Waste paper, 
wood wastes, grass residues and beet and cane sugar residu.s w ill probafcle 
serve in the same way. Under natural conditions iiiticgen may be fixtd 
by bacteria much more economically than by our present laboratory meth- 
ods. The writer suggests that it is probable that the fixation of nitrogen 
by bacteria may be accomplished as cheaply as by electricity or even by a 
catalytic chemical process such as Butcher’s cyanide process. The produc- 
tion of cheap nitrogen by the bacterial process will be attained by utilising 
waste materials as sources of energy, together wdth the correct combination 
of symbiotic microorganisms and the development by selection of hJghly 
efiScient nitrogen fixing strains. These must be combined with a simple me- 
chanical manipulation, wdth final evaporation by solar he at. A modifica- 
tion of the rapid vinegar process for waste liquids and a modification of the 
activated sludge process for solid materials such as pulps, straws and w aste 
paper are possible points of departure for mechanical manipulation. 

1337 - Studies on the Absorption of Ammonia by Superphosphate: ** Ammonium 

Superphosphate ** ( 0 . — Brioux, C., in the Cvmptcs dt a Saniccs dc l'Acadcwi< 

d'Ap^icuIiuu de France, Vol. IV, No. 21, pp. 63:-63S. Paris, June 12, 1018. 

Since the war, the consumption of pyrites and sulphuiic acid has had 
to be limited everywhere in Europe, especially for the manufacture of ma- 
nures. As this has been particularly the case fn Gcimauy, in that country 
the sulphuric acid required to absorb the ammonia to produce the sulphate 
has been suppressed, and the ammonia (obtained fiein sew age-waler, gas 
water or cyanamide) is absorbed by calcium superphosphate made with 
sodium bisulphate, a bulky’ and worthless residue of j^w de r works. In this 
way a new phosphatic and nitrogenous manure has been obtained whicli is 
called, in the lack of another name, "ammonium superphosphate " and 
which will act on the plant contcniporaiuously with all its nitrogen and 
^11 its phosphoric acid, in spite of the reverted state of the latter. 

As this new manure is of interest under present eondilions, the rulhe-r 

fi) See R., M;\rch 1916, No 272. (F(0) 
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has prepared a small amount to study its chtmical properties, his observa- 
tions being summed up in the present paper. 

When insoluble tricalcic phosphate is attacked by sulphuric acid we get 
calcium sulphate and calcium acid -phosphate which corresponds to one mo- 
lecule of phosphoric acid for one molecule of lime instead of three. If the 
superphosphate is treated with ammonia gas, the latter does not saturate, 
as one might expect, the acidity of the phosphate ; it acts on the calcium 
sulphate, forms ammonium sulphate and reconstitutes the tricalcic phos- 
phate, the reaction being as follows 

{ F04lgCa H4 + 2 g O^Cn, : H gO -f ^ NH3 = (PO^^^Ca, :: SO4 (NH4}j 4 - 4 llgO. 

superphosphate • 

It would thus seem that there is a grave disadvantage ; wattr-soluble 
phosphate had been formed and then rendered insoluble again. But the 
author points out that the cohesion of this tricalcic phosphate is not the 
same ; it has become such that it dissolves almost integrally (after pupa- 
ration) in ammonium citrate and 2 % citric acid. The superphosphate 
usd for the tests had the followng chemical composition : — total PjOj, 
1 5- 60 % ; PjOg soluble in ammonium citrate, 14.56 %; water-soluble PjOj, 
13.03 %. After saturating with ammonia gas and leaving in a tlrin 
layer to air dry for some hours, the composition was : — total PjO^, 15.80 
%(i); P^OgSoluble in ammonium citrate, 1 3.10%; water soluble PjOg, 1.53%: 
Pj O5 soluble in 2 % citric acid, 14.10 % ; ammoniacal nitrogen, 4.97 %. 

As regards the solubility of its phosphoric acid in the usual reagents, 
‘‘ ammonium superphosphate ” can, there foIe^ be considered as supeiirr 
to basic slag. 

It is true that the cohesion of the tricalcium phosphate obtaind in- 
creases little by little with time and that the citrate solubility diminish s, 
but the new^ product remains soluble in 2 % citric acid. 

The author has made no cultural tests, hut ho points ont that such tests 
gave good results in Germany. Be side s, the solubility of " ammonium su- 
perphosphate "in weak reagents shows that it should be easily dissolved 
by the agents in the soil. 

1338 - Production of Calcium Phosphate at Cura^oa. — Httndiisbmfhtiu, war xii. 

595 ) P- 286; No. 5vr, p. 2.U- *rhe iraguc, 

The calcium phosphate found at Curr^^a and in the two neighbouring 
islands. Aruba and Bonaire, is mostly derived from guano and marine 
animals. 

These phosphates have been long worked, with great fiuctnatioiis ai;d 
even stoppages. In the island of Ai ubu the working was begun in 1S81 und 
attained its maximum in 1907 when 35 000 metric tons were exported. In 
the island of Cura9oa the highest exportation (32 000 me trie tons) was made 
in 1884. 


(1} Content slightly hitcher than that of the ^irimary suiur phosphate* on awfauU "f iK 
loss of the water of crystallisation of the calcium siili)hate ; for 1“ gm. of amniwiiia f1^a■n. 
18 gm. of water are displaced. {Author.) 
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Owing to the exceptional conditions created by the war, the exporta- 
tion has decreased enormously, as is plainly shown by the following figures, 
giving exportation from the ' Colo me de Cura9oa : — in 1913, 34 773 ; in 
1914, 21 720; in 1915^ 31 308; in 1916, 14468; and in 1917, 4000 metric 
to 11s ■ 


1339 - On the Diffusion of Aluminium' Ions in the Plant World, - Sioklasa, j.witb 

the collaboration of Sebor, Zdoijnjoky, W.,Tvmich, 1'., HorAk, O., Nemkc, A., ami 
ewAC, J., in the Bwchcmii-ckc Zalschnff, Vo], a 8, Pt. 4, pp. 292-323 + 1 a Tables +• 
Bibliography of 17 Publications, J 3 crlui, 1918. 

The author had lon^ studied the diffusion of aluminium in the plant 
world (i) and its physiological function. In the present paper he gives the 
results of the latest researches he has canitdout with his collaborators, 
results that shed new light on the function of aluminium in the various eco- 


logical categories of the plant world, that is, i) xcrophytes ; 2) hydrophjits 
and hygrophiloiis plants ; and 3) niLSophilcus flora. 

Before giving his results, tlie author rapidly considers the literature Qn 
the subject, showing the great divtigence existing between the opinions 
regarding both the diffusion and function of aluiniihum in the plant world, 
which renders these reseaichcs very timely. 

The author has obtained most abundant and varied material from 
nearly every European country. Before analysis, the plants were carefully 
washed, especially the roots, and air dried. The data obtained for eaedr spe- 
cies are given in numerous tables giving the percentage of ash in the dry 
matter, the percerrtages of iron oxide and aluminium oxide respectively in 
the ash and in the dry matter. The material was naturally grouped" ac- 
cording to its ecologKal nature and the general results obtained for eaeb 
of the 3 groups thus established may be simrmarised as folio w,s : — 

b Xerophytes. — The xerophilous flora is distirguishedby the low 
content of all the orp.ns of the plant in aluminium-ions. Occasionally 
barely traces of alunriniuni-ions can be found, c. g., in the flowers and seeds 
of Phanerogams, which, at the most, show traces of aluminium oxide. The 
absorption of very small quantitie s of the alunrinium-ions of the Eoil consti- 
tutes a physiological propeity cliaiacteristic of the xerophilous flora. 

I. -- Hydrophytes and Hygkophilous Floka. ~ The inverse holds 
for hydrophedes and hygroplrilou^ plairts, wliich are characterised 
4 higli aliiminiiim content, L specially the algae, as is shown by the fol- 
f*"ing amounts of Alg O3 coirtaiiicd in the dry matter : — in the Clilorophy- 
^^i‘,Bryopsis n. sp., 1.414% and Halimaia opuniia, 1.419%; inthePhaco- 
Jbceae. Sars^assum bacc[fcrum, 1.512 ; iuthe Rhodophyceae, DetecTne, 

•■ 33 - /o- In tlie higher plants the: root contains much more alununium 
^xide than the epigeal part ; thus, in t he Equise taceac. the di y matter of the 
rnay contain from 1.737 to 1.775 % of alunrinium oxide, and that of the 
P’gfal part, 0.345to 0.478 %. The.sanie difference, often still more ac- 
cn iiated, occurs in the Lycopocliaccae, Cypcraceac, Polygonaceae, etc., all 
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very rich in aluminium. Many hydrophytes and hygrophilous plants con. 

tain in the dry matter of their root system from 0.104 to 0.766 %of alumi. 

nium oxide and in that of their epigeal part from 0.018 to 0.276 %. 
flowers and seedsof the phanerogams analysed always contained aluminiyjjj^ 
however, sometimes even in notable quantity. The general biological eco- 
nomy of the organism of hydrophytes and hygrophilous plants shovs that 
the absorption by the cell of the aluminium-ions of the water or soil consti- 
tutes a special physiological requirement for these plants. The physiology 
* of the cell here includes a special selective faculty, quantitatively detennin- 
ed for the aluminium-ion, which is concentrated in the higher plants in the 
roots, rhizomes, tubers or bulbs. In these higher plants, it is the general 
rule that the epigeal part always contains less aluminium-ions than the sub- 
terranean part. The absorption of considerable quantities of alumimuci. 
ions and their deposit amongst the reserve material in seeds forms a charac- 
teristic physiological property of the aquatic and hydrophilous flora. 

XII — Mesophilous flora. — Plants growing in an environment of 
average humidity and which can be modified within certain limits, belongto 
the “Wsophilous flora ” (e.g. certain Graminaceae, Papilionaceae, Caryo- 
phyllaceae, etc.). When tin se plants grow in a rather dry environment the 
root and epigeal systems are extremely poor in aluminium ions ; on the con- 
trary, the same plants, growing in a damp or marshy soil accumulate, espe- 
cially in their roots, notable quantities of aluminium ions. 

There thus seems to be a well defined relationship between the di 5 c- 
sion of the aluminium ions in the plant world andthe edaphic and ecological 
factors. 

i340 ~^Experiments on the Resistance o£ Plants to Cold,-P.'^NTANELLi,K.,iiiv 4 «t(i.][. 

R,alc Accademia da Lined, Series V, Vol. XXVII, Pt. 3 . PP- I26;J3o I Pt, L PP- 

Rome, 1918. _ • -L • 

Experiments were made with cultures in pots.eachof which contoo 
several plants. The pots formed a series often, receiving food salts in th 
following order, making it possible to distinguish the ions most impertan 
for the metabolism of the plant : — 

Pot i) Control, spring water containing chiefly bicarbonate of lime, 

Pot 2) NaN03 (nitric nitrogen ; cation with little or no food value). 

Pot 3) (NH|)2 COj {ammoniacal nitrogen ; anion negligeable). 

Pot 4) KHCO, (potassium ; anion negligeable). 

Pot 5) KNO3 (potassium and nitric nitrogen). 

Pot 6) KHa PO4 (potassium and phosphoric acid). 

Poi 7) I^Ig SO* (magnesium and sulphuric acid). 

Pot 8) Naj SO4 (sulphuric acid ; cation with little or no food value). 

Pot 9) NaNOg 4 - KHj PO* (complete fertiliser ; nitric acid, potassin® 

and phosphoric acid). , , 1 

Po(io) XaNO,+ KH,PO, + -Mg, so, (complete formula, poW 
sium, magnesium and sodium). 

I. — Experiments made at temperatures below fpeezikg poi^ 
The plants (wheat, beet and sunflower) were grown in cold greenhouses i 

[IS3MS44] 
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Jaiiu^fy April and then exposed to temperatures low enough to cause freez- 
ing. ^^^leat and beet, taken from an external temperature of ii«C, were 
cooled to 4 - 5 ®^- 5 hours. The temperature was then raised to 6^C. 

ill 14 hours and, finally, the plants were warmed to room temperature. The 
sunflower plants, taken from a temperature of la^C, were cooled in 3 hours 
to — 3 - 5 ^^ C., and kept at that temperature for 2 hours. The temperature 
was then raised to 6” C. in 15 hours and the plants finally brought to C. 

II. — Experiments m.ade at temperatures above freezing point. 
- The plants (tomato and maize), grown in a cold gremhouse from April to 
July heated dailv to as much as were then exposed to temperatures 
a little above 0^ C. so as to avoid freezing. 

Conclusions. — 1} Iso immediate relation was observed between 
r(si^^tance to cold and the food value cf the salts supplied to the plants. 
Nitrates diminished the resistance to cold most. Potassium and phosphoric 
acid inhibited the unfavourable action of the nitrates, but did not increase 
the resistance of the plants. 

2) No relation bctw’eeu growth and resistance to cold was feund. 

3) No relation was found between the molecular concentration of 
the cell sap (determined by the cryoscopic method) and resistance to cold. 
The maize plants wdrich resisted best wx-re those which increased or main- 
tained high osmotic pressure of the cell saj) during cooling. 

4) There is no relation betwven resistance or the density of the cell 
sap in wheat and beet. The most resistant sunflow'er, tomato, and maize 
plants were those the cell sap of which was richest in extract. 

5) The proportion of mineral principles dissolved in the cell sap. docs 
iiotirifleiice the resistance but, in the case of the tomato, the cell sap of the 
most resistant plants w'as ixx)rer in minerals. During cooling the mineral 
principles of the most sensitive maize plants dissolved. 

6) There was no relation between resistance and the proportion 
(if free or combined a,cids present in the cell sap before cooling, during w^hich 
the acidity of maize and tomato increased. 

7) Before cooling no relation could be found between the resistance 
and the sugar or plastic carbohydrate contents. Nevertheless, the plants 
which suffered most were those which, during cculing, disposed of the least 
sugar, either because much of it had been destroyed or because sufficient 
i^tarch \vas not dissolved. 

Resistance to cold has, therefore, no connection with the concentration 
('f the cell sap, nor with its content in acids or salts, but with the amount of 
sugar retained by the cell during cooling. Tlic author intends to study whe- 
ther the sugar acts only as a source of energy or if it^wotects the protoplasm 
against autolysis, as appears to be the case by its strong anti-proteoh-tic 
action. 

These relations w ere observe d i 11 cases of de ath by fre ezing as Well 
as in those of death by cooling only, In both cases the drjdng up of the 
<^tgans was proportionate to the deterioration suffered, and always occurred 
although the environment was saturated uith moisture. 
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1 341 - The Influence of the Physiological Condition of the Seed upon the Course oI 
Subsequent Growth and upon the Yield; the Effects of Soaking Seeds in Water (4. 

- - KIDD, R, anil WEST, C.,in The Annalfi cf Applied Biology, Vol, V, No. i, j,p. 

-f 10 Tables + 5 Fiys. Cambriayc, July, 191S. 

Of late years in most researches dealing with the Seed the attention 
has been almost entirely concentrated upon the question of germination, 
while little attention has been paid to the eventual influence of treating 
the grain, which would show how far the physiological condition of th" 
plant irfthe seed-stage may exert a pre-determining influence upon the whole 
subsequent course of growth and development. This importance of this 
question is obvious when it is said that the yield from an equal number of 
plants of a pure line may vary 50 % or even more, owing to the pre-deter- 
mining influence of the physiological condition of the seed as affected by 
etwironmental conditions both before and during germination. 

The authors undertook to study this predetermining influence and, in 
the present paper, give the first results obtained by immersing the seei 
in water at I7«C. for 8, 24, 48 and 72 hours. The seeds used were those of 
the pea {Pisum sativum), dwarf bean [Phascolus vulgaris), barley (Hordcmil 
sunflower (Helianihus anmms), white mustard {Brassica alba), broad bean 
{Vida Faba), w'hite hipin, wheat and oats. The effects observed on the 
rate of germination of the various samples thus treated, as well as on the 
yield of the plants obtained (length of stern and root), lead to the conclusion 
that soaking the seed in water may have a marked effect on the subscqmni 
^rOii'th of the plant. The nature of the effect is strongly quite dit- 

ferent results being obtained by similar treatment up<Jn closely allied plants, 
as is shown very strikingly by beans. The results of soaking the seeds of 
tile dwarf bean even for 6 hours becomes c\ndent after a month s growth b\ 
a decrease of 26 ®/() (as compared with contrrd plants set dry) in the dr} 
weight vdeld of the tops of the plants. Seeds of the same species, soaked 
ill water for 24 hours before sowing, show'ed the most rapid and ligornu? 
germination, while later, 12 days after sowdng, the total length of the^e 
plants as compared with the controls set dry was as 2.4 : I3'8- 

The results obtained with the Broad Bean are quite different . the ef- 
fect of soakin<g the s^eds was found to be increasingly beneficial, not only on 
the percentage of gerihi nation, but also upon the size of plant produced. 
Thus, 3 w'ceks after sowing, the average height of the plants produced from 
seeds planted dry was only 4 cm. as compared with 10.4 cm. in the ca^e 0 
those soaked for 3 days before sowing. ^ 

The photographs accompanying the article show ckarly the effec 0 
soaking the seed on the growth of the plants. 

1342 - The Influence of Temperature on the Germination of the Seeds of the W 
Mulberry. — Ao^UA, C., in Informaziom acridic, Year V, Xu. 8, pp. 131-132. 

April 20 , kuH. 

lyaboratory germination tests of wdiite mulberry seeds, distributed 
tis by the Italian Ministry of Agriculture, f^r forming prati di gr so 


(i) SccalHO R., June, Autj- ao<I Sept, 1917. 5^3. 7i; Ainl «o.4. (Eri.) 
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(dwarf-plant plantations), ] n practice, a germination percentage of 50 % is 

satisfactory. 

The tests show that, at ao^’C., germination commences on the 5th day, 
taking place gradually, so much so that a final total of 23 % is obtained. At 
250C., germination begins on the 4th day, and the total is 34 %. The opti- 
mum is obtained at 300C., with vigorous germination on the third day and 
a total of 62 %. At 350C., there is diminished injcnsit} {a total of *50 %) 
and, at 40«.C., germination ceases. The influence of th- temperature is, 
therefore, important, and growers should take it into account. 

The experiments all show tliat the s .eds are not harmed when they 
remain at a low temperature in a damp room or in the soil, as happens, for 
example, with autumn s^iwing. Growers should not be alarmed, therefore, 
ifthe season is cold and the young plants do not appear; cultivation should, 
on the cordrary, be conti nued. But it may be more advi sable to delay sow- 
ing until the Umperature is sufficiently higli to assure more rapid geiinina- 
tioiL It is not necessary to wait for the optimum tem|xiratnie and a lower 
temperature may even be considered as sufficient, pro\idcd it is not too low. 

As regards the amount of heat necessary for completing germination, 
the author shows that the nearer the favourable conditiens of temperature 
are approached that amount is smaller. 

It still remains to be seen whether the 3^0 ung plants obtained bv using 
various quantities of heat have the samestrength and subsequently dWelop 
equally quickly. The author is continuing his researches on this subject. 

1343 - Mutation Observed in a Pure Strain of Two-Rowed Barley {hordeum 

distichum L.), in Bavaria. - iciE^sLiN-r,, 1,., in /ctHhift fur inuukin: Ab.ium- 

miiH'S- and IVfi Vu], XIX, I't. i)]>. JniX', Jnl.''. 

In 1912 the author described a ikw' variety of two-rowvd bailey ob- 
tained by mutation in the Vriesiaii sense in the 9th generation of a pure 
strain of Hordeum distichum describi'd liv’ the s>'mbol Fg2. The new variety, 
described by the symbol Fg3, has the f(»llo^ving characters : - 

1) heaves pale green as a result of decrease in the amount of chloro- 
phyll and the number of chromatophore cells and chloroplasis. 

2) More abundant tillering and greater development of foliage. 

3) honger ears and awms, shorter, but more numerous iuternodes, 
lighter strawa 

4) Higher yield in grain. 

5) High water content of the vegetative parts, lower resistance to 
C‘dd, greater susceptibility to the action of external agents. 

^'iimcrous methodical observations and investigations made since 1912 
i^liowthis variety to have remained absolutely constant so far, transmitting 
Its characters integrally from generation to generation. It is, therefore, 
unknown reasons, a true mutation, i. e. an unexpected hereditary varia- 
hon. To what category of mutations does it belong ? Is it a case of 
Progressive mutation due to the appearance of mwv factors (determinants) 
capable of influencing the manner of growth and the formation of tissues, 
a mutation by loss due to the disappearance of one or more factors ? 
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The most striking character of the mutation is lack of chlorophyll 
which, as easily explained physiological- correlations, might be connected 
the other differential characters, or at least, many of them. The appear anct 
of the new variety could then be explained by the loss of one or more of 
the factors governing the formation of chlorophyll. To prove whethe r this 
be really so the author made hybridisation experiments from 1911 onward? 

The mutated plant Fg3 was twice crossed with the parent Fg2, first 
in T911, in the sense Fg3 $ X Fg2 , then, in 1912, in the sense Fg2 J x 
Fg3 . The hybrids of the F^oi both of these crosses were of a distinct- 
ly darker green than the form Fg3 and il was not possible to distir.gidjii 
them with certainty from the Fg2 form. In the F, generation the averages 
from ten determinations were : — 2370 pale green plants, 9073 green (inter- 
mediate colour) plants, and 2591 dark green plants. The figures corrc?poi]d 
to the Mendelian ratio 0.7 : 2.6 : 0.7. The theenr tical ratio would k- 
I : 2 : I (the excess of plants of intermediate colour being attributable to 
the fact that all doubtful cases w\:re usually placed in this category). Thi? 
ratio is that of a monohybrid. 

If the designation fl* is given to the chlorophyll factors common to 
the two forms Fg2 and Fg3 and the designation to the factor which has 
disappeared in the Fg3, the following gametic formulae are obtained 

Fg2-G!G^G"Q’ Fg 3 - Q» Q* g" g" . 

Fj ^ Q* Q* g"^ (darker than Fg3 and probably lighter than Fg2). 

Fa ^ 1 Q* Q* G^ -h j Q'' g^ + l 0* g’' g'' 

aa dark as Fgz intermediate as light aa Fg3. 

This would confiim the hypotlu^sis of mutation by loss though it \TOulii 
be impossible to say whethci had really disappeared 01 was merely IM. 
In none of the numerous hybridisation tests did this factor reappear tvui 
sporadically. It therefore seems probable that the he mozygous plant. 
Fg3, lest not only one factor, but a pair of factors. 

As has already been said, the Fg3foim is distinguished not only by the 
colour of its leaves, but also by other characters, the existence of which uiny 
be considered to be an efiect of loss of chlorophyll. Thus, the foliage tends 
to develop more to make up for the loss of assimilating power of the gron 
surface, the total water content increases, the number of stomata dc-criast?, 
etc. Nevertheless all these adaptations do Lot entirely ce mpe nsate for th 
deficiency of chlorophyll, and the yield in grain of Fg3 remains inferior to 
thatof Fg2. Moreover, the low resistance to cold of Fg3 is clearly cnnnectul 
with the higher water content of its tissues. 

1344 - The Relation between Colour and other Characters in Certain A vena Crosses. - 

EOVE, H, H. anU Ch.UG, W, T., in Th: .U>u:rUu>KS’<ituyiiUsi, Vnl. 1,11, N'ns. oj .-f-i. 

PI’- New Y<'rk, Auyuit-Sciacnibrr, loiS. 

The paper under review- gives the results of a series of en ssts betwoE 
Avena fatua and A. s(itiva made in order to study the inheritance of awu 
development, glume colour and pubescence. 

Characters op the parents. — Avena falna: --- glumes brown or 

[1343 1344 ] 
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tlack, nisny awns, pubescent both inside and outside. Avenu sutiva i — 
pale yellow glumes, glabrous and few or no awns. 

^ Characters intermediate between those of the parents, brown 

glumes, inner kernel always without awns, but with sparse dorsal hairs. 

Glume colour in and — * In F, there were three colour types, 

310 black, 92 grey, and iS.yellow. Assuming Avena fatm to possess the 
factor determining black B, that of grey 0, and that of yellow Y, i. e. the 
formula BBOOYY, and Avenu sativa only the determinant Y and the formula 
bbfgVY, the ratio in Fj should be 12 hlack-glumcd plants : 3 grey ghmed 
\ plants I I yellow-glumcd plant. The numbers found (310 : 92 : 18) cor- 
iiespond fairly well to those calculated by this ratio (315.00 : 78.75 ; 26.25)) 
lespecially as the differences between the first and second arc due to the diffi- 
culty of distinguishing clearly the plants with pale yellow glumes from those 
with pale grey glumes. If all the plants with glumes other than black are 
placed in one group, the ratio obtained is 310 black glumes : iii with 
^ey or yellow glumes, corresponding to 3 : i. This is confirmed by F^ which 
contains 230 black-glumed plants, 57 grey-glumed and 21 yellow-glumed 
ones. 

Relation between colour of glumes and development of awns 
IN F| and Fg : — The percentage of awns was obtained by counting 
the total number of spikelets and the total number' of awned spikelcts and 
expressing the second as a percentage of the first. The following table shows 
these percentages in the black, grey and yellow^ Fj plants of the cross Avena 
'^aiua X Avena sativa var. Sixty Day. 

of awn^ 

‘ I 0 1-9 10-19 20*29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100 Totai 


Black 46 23 30 ; 23 12 17 21 33 14 S 2 gg , 310 

' Grey ii 9 i 6 10 3 10 6 5 i |3 ~ 28 92 


Yellow 9 7 i;I — — — — — — — — 18 

Totais 66 4: 27 34 15 27 27 2* 13 n 2 137 418 

The black oats passed through all the different degree s ficm fully awned 
) awiile.ss. The same may be said of the grey oats, except that the total 
umber of awned plants is much lower. On the contrary, the yellow oats 
iffered widely from the tw'o preceding groups by the rareness of their awns 
le percentage of which did not ccxced 30. It seems probable that the ye 1 - 
■w factor has an inhibitory infliuiice on the dtleimination of awms. 
his hypothesis is confirmed by Fj. 

Relation between colour and pubescence of the glumes in F, 
N^D F3 : — The Fjof the cross Avena fatua x Avena sativa var. Sixty Day 
>ctained : — 
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ff) 310 black plants, all pubescent , 112 on both glumes of the spikekt 
198 on one glume only. ’ 

6) 92 grey plants, 26 of which had pubescence on both gl units of 
the spikelet, 42 on one ghinie only, and 24 of which were completely smooti) 
c) 18 yellow plants, all of ivhich were perfectly smooth. 

These facts show: ~ i) an incompatibility between yellow glnUK.s 
pubescence ; 2) the probable existemee of two factors for pubescence oat 
of which is linked with the black colour factor. If this be so black oats 
would have two factors for pubescence, gie-y oaf s only one. 

Assuming Avena fatua to have the formula BB 00 YYPP, where B re- 
presents both the black colour factor anel one 0 f the two pubescence facterj 
the secondone being expresse d by P, the fo3 mula of Avena sfl/ma var. vSixtv 
Day 'would be bb gg YY pp, and its hybrids with A. faiua Bb Og VY pj, 
ftese hybrids form 8 mfferent gametes, the reciprocal combinations oj 
which, taking the inhibitory action of Y into account, should give iiif^ 
48 black pubescent plants, 9 grey pubescent plants and 4 smooth ycHoir 
plants. Between plants with pubescent and those with non-pubt scent 
glumes there slioi'dd be the ratio 57 : 7 (i), and of the 420 P3 plants 374, oj 
should be pubescent and 45.94 smooth. The numbers found, 378 and 42 
correspond very well -vvilth these theoretical numbers. The cxisteiKito 
two factors for pubescence, one of which is linked with tlie factor for blacl 
colour, is confirmed by an examination of F^. 

\ series of crosses between Avena f aim and Avena saliva var. Tana 
King ga-v^e in the F2 pubescent and smooth plants in the ratio 15 : i or 3; i 
In the second case another type of Arena faUia wanting in the dcterininaE' 
P and having, oonsec[ucntly, the formula BB YY OQ pp must be concenxf! 
If this type is crossed with Sixty Day all the yellow Lind grey F^ hybrids ait 
completely smooth. This second type of Arena fatna then has only (nit 
pubescence deteiminant . that linked with the black colour factor. 

1345 - Methods for Selecting and Improving the Cotton Plant, in Egypt, -Sr 

No. 1356 ot this Revifiv. 

1346 - Apple Selection in Canada.-- Macoux, u’. t. (Duminiuu iii>rti<iiUiirist!. hiibs 

Fi'deral Ministry oi A^ricullurc, Cuntuia, Dt'n\inif>n FAf^iyimciifal I-^irinKMiorlicntUt'- 

Brunih, Bullitui No, 151 pp. 4- Eiss. Ottawn., rpi>S, 

As the demand for Canadian apples is continually increasing the fiarm 
and Experimental Stations of that country have been working for sonii 
years with the object of obtaining good varieties that would do Wi-l! inthi 
climate of the Xorth-West bj'' working on 4 lines : — i) selection of sted 
2) acclimatisati ■)n and .seed selection ; 3) selection of bud varintioiiE 
4) crossing with wild or half-wild strains with a sliort vegetative perk 
and very resistant to low temperatures. 

l) vSeed selection. — B> choosing from each tree fruit of goodta4i'. 
size and colour and sowing their seeds separately, plants may he obtameii 
that tend to retain and transmit the characters for which, they Were selo't- 

(i) Not takiiij; into con^^ideration the inhibitory action ot Y this ratio would be iC‘'' 

fl344-134S] 
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ed. Iq 1898 the Ottawa central Experimental Farm had an orchard con- 
taining about 500 varieties of apples which could produce countless combi- 
nations of characters owing to natural cross-pollination. The seeds of sofce 
apples of specially good taste and cjuality, especially the varieties Mac- 
intosh, St. Laurent, Fameuse, Wealthy, Shiawassee, Swayzie, Winter Scott, 
5aIome, Lawyer, Gano, Northern Spy, winter St Laurent, Bullock (American 
Golden Reinette) were gathered and sown separately. In this way over a 
thousand varieties were obtained, of which 378 are now showing good pro- 
mise, particularly Brock, Joyce, Melba, Pedro (from the Mac Intosh variety); 
Diana, Gerald (from Langford Beauty); Donald, Elmer, Lipton, Niobe, 
Rocket, Thurso (trom Northern Spy); Galetta (from Wealthy); Ramona 
(from Shiawassee Beauty). 

2) Accumaxisation and seed selection. — In 1890, an orchard 
was started with 3000 plants obtained from seeds of apples grown to the 
north of Riga, Russia. The number of varieties thus obtained gradually 
diminished, finally forming a small group with notable resistance to cold, 
which gives to varieties of Russian origin at the north of the 45th paral- 
lel marked superiority over those coming from the United StStes, which, 
iic^ever, are better to the south of that latitude. The varieties worthy of 
note are Duchess of Oldenbourg, Transparent Yellow, Claire, Neville, Oscar, 
Percival. Roslin, Rupert. 

3) Selection of bud variations. — Some varieties are created by 
bad variations. Thus, on the Fameuse apple, one or more branches occur 
baring apples that are redder than those 0 n the other branches. The Banks 
red Grave nsteins, originating from New Caledonia, are also due to a bud va- 
riation. Up to the present, however, but few vaiiations of this kind have 
been registered. 

4) Crossing. — Several Canadian varieties of apple have been obtained 
by crossing. For some years this has been carried out at the Agiicultural 
College and Horticultural vStation of the province of Ontario, and it is quite 
probable that good varieties will be produced by this method. 

In 1887, the year when the Experimental Farms were opened, that of 
Ottawa imported from the Botanical Garden of Petrograd (Russia) some 
seeds of Pyrus haccata, a wild apple very common on the banks of Lake Bai- 
kal and in other regions of Northern Siberia ; this apple is very resistant 
to strong winds and produces fruits as large as a cherry, astringent, 
acid and sometimes bitter. These seeds were sown at the Ottawa central 
Experiment Farm and produced a large number of plants which were dis- 
tributed to the Experimental Stations of Brandon (Manitoba) and Indian 
H^ad (Saskatchewan), In the 20 years during which this Siberian apple has 
been on trial it has never been damaged by cold. It is somewhat dwarf, 
with low branches and a strong trunk; the fruit are firmly attached, which 
explains its resistance to the high winds that are frequent on the prairies 
of North-West Canada. 

la order to enlarge and improve the fruits of Pyrus baccuia, Dr. W. Saun- 

carried out, in 1894, a series of crosses between that species and the 
best Canadian apples, in order to unite in one and the same plant the cha* 
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racters of " good quality fruit '' and “ resistance to bad weather Some of 
these hybrids are as hardy as P. baccata, while producing much larger fruit 
than those of that species. Cultural tests caried out in a number of 
localities of the North-West gave really encouraging results. 

Similar results were obtained by crossing the best varieties of Canadian 
and Russian apples with Pyrus ptunifolia, a wild apple very resistant to 
cold and producing fruit twice as lage as those of Pyrus haccafa (seme bo- 
tanists consider it as a distinct species, others as the hybrid Pyrus Malusx 
P. baccata). 

In hybridisation tests with the two above mentioned species pollen of 
the following varieties was used : — Tetofsky , Duchesse, Wealthy, Auis 
Beautiful Arcade, Broad Green, Excelsior, Fameuse, Golden Reinette, Haas 
Herren, Krimskoe, Red Mac Intosh, White Mac Mahon, Osimoe, Pewaukee 
Red Astrakan, Ribston Pippin, Winter Scott, Simbirsk No. 9, Swayzie 
Grey Apple, Talman Sweet, Winter St. Laurent, Transparent Yellow, 
After their multiplication and cultivation for some time in the North- 
West prairie regions, some of Dr, Saunders’s hybrids have proved to be 
very hardy and they represent a considerable advance in the creation of 
resistant apples for the North-West. 1 

The following varieties, distinguished by the size of their fruit (dia- 
meter from 1.2 to 1.6 in.), are worthy of note : — 

Jewel (P. baccala X Transparent Yellow) Elsa (P. baccala X Transparent Yellow. 

Columbia (P, baccala X Broad Green) Eve (P. baccata X Simbersk No. o) 

Charles (P. baccata X Tetofsky) Dean {P. baccata X Wealthy). 

Silvia (P. baccata X Transparent Yellow) Pioneer (P. Baccata X Tetofsky). 

Tony {P. baccata X Mac Mahon). 

The seed progeny of these hybrids nearly all gave fruit smaller than 
that of the parents; this fruit was not big enough to stand comparison with 
those of the less hardy varieties. In order to obtain vaiieties with laige 
fruit, while still sufficiently hardy to withstand open-air cultivation in the 
Prairie region, the above hybrids were again crossed in 1904 with the Mow- 
ing good varieties of apple (providing the pollen) : — Mac Intosh, Baldwin, 
Cranberry, Duchess, Northern Spy, October, Winter Scott, Simbirsk No. 9, 
Tetofsky, Transparent Yellow, Ontario, Gideon, Rideau, Haas, August, 
Walter, Wealthy, Mac Mahon. The seeds from these crosses were sonyd at 
Ottawa and gave 407 trees which began to bear fruit in 1910. Most of tkni 
produced fruit no bigger than that of the female parent, but 24 produced 
apples measuring more than 2 in. in diameter, especially the varieties;— 

'Wapella (Dean X Ontario) with fruit measuring 2.2 X 2.2 in. 

Angus (Dean X Ontario) with fruit measuring 2.0 X 2.2 in. 

Martin (Pioneer X Northern Spy) -with fruit measuring 2,2 X 2,4 iu. 

Gretna (Pioneer X Northern Spy) \vith fruit measuring 2,0 X 2,2 in. 

As has been seen previou.sly cross pollination occurring naturally be 
tween apple trees growing side by side may produce superior strains. There 
would be a much greater probability of obtaining tangible and sure results 
were the hybridisation carried out artificially. This the author has alrcail.v 
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done by using the varieties : — Anis, Anisim, Antonowka, Baldwin, Bax, 
ter, Bethel, Bingo, Cobalt, Crnsoe, Duchess of 01deiibourg,Dy2r,DanvilIe- 
p'amous, Forest, Glenton, Gravenstin, Hibernal, Lawyer, Lowland, Rasp- 
berry, Malindia, Milwaukee, Mac Intosb, Mac Mahon, Newton, Northern 
Spy, Noith Western Greening, R. I. Greening, Rosalie, Rouleau, Scott, 
Stone, Winter Rose, and Walton. At present there are about 1000 hybrids 
being cultivated, of which ico have already borne fruit. Some of the best 
among the new varieties obtained in this way are Veimac (Lawyer $ X 
Mackintosh ( 5 ) and Rustler (Mac Intosh $ x Lawyer Mavis ( 5 ). 

1347 - Seleetion of the Valencia Orange in California, U. S. A.—shawei,, a. d., scott, 

I,. B. and POMEKOY, C. S., in the U. S. Department of Agriculture, Bulletin No. 624, 120 
pp. + 4 Tables -j- 9 Eigs- + 14 Plates. Washington, July 25, 1918, 

O^he Valencia orange, widely cultivated in California, has no stable cha- 
racters, as was hitherto believed to be the case, but is composed of a large 
number of strains capable of being isolated and propagated. These strains 
differ from each other in the size and shape of the fruit, habit of growth, 
period of ripening, etc. There are twelve principal strains : — 

1) Volcficiasttdin* ^ Trees erect with open heads having large, round- 
ed leaves ; irregular producers. Fruit globular, of medium size, slightly 
flattened at the blossom end; rind thin, bright orange iit colour; juice abun- 
dant and sweet; 0 to 10 seeds per fruit with an average of 3. The fully ri- 
pened fruit is of good quality, inferior only to the Washington Navel variety, 

2) Corrugated strain. — Trees with diocping branches and leaves smal- 
ler than those of the Valencia variety ; less pioductive than the Valencia. 
Fruit oblong or cylindrical; large, thick, very rough, corrugated rind, green- 
ish; little juice of poor quality and flavour; an average of 2 or 3 seeds) per 
fruit. 

3) Long strain. — Trees similar to Valencia trees in habit of growth 
and foliage, biit less productive. Fruit oval, and much longer than that of 
the other strains; cross diameter small to medium; rind smooth and of a 
bright orange colour; juice abundant, sweet and of good quality’^;an average 
of I or 2 seeds per fruit. ' The shape of the fruit makes it unsuitable for 
packing and marketing. 

4) Ribbed strain. — Branches drooping ; very inegular production. 
Fruit globular, sometimes flattened at both ends, small, pale yellow ; rough 
rind with ribs running from one end to the other, giving the transversal 
section a polygonal shape; juice abundant but inferior in taste and quality 
to that of the Valencia strain; an average of 2 seeds per fruit. The shape 
of the rind detracts from the ccmmercial character of the fruit. 

5) Yellow strain. — Branches drooping ; annual production more re- 
gular than that of the ribbed strain. Fruit globular and small; rind thin, 
smooth and dark yellow in colour frequently with small red spots or streaks ; 
un average of 1 seed per fruit. On account of their smallness and colour 
these oranges are ccmmercially inferior to Valencia ones but ripen about a 
month earlier, a fact which make thm yaluble under ceitain soil and 
climatic conditions. 
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6) Smooth strain. — Upright trees producing fruit similar m shape to 

the Valencia strain, but smaller and much less abundant; the rind is very 

thin and very smooth (resembling the smooth strain of the Washington 
Navel orange), reddish-orange in colour; juice abundant and sweet; an aver- 
age of 2 or 3 seeds per fruit. Although much less productive than the 
Valencia orange this strain may prove valuable in California if it is isolated 

and improved by bud selection. _ , ■ .1 

7) Barren strain. — The trees have a drooping habit of growth, are 
very finely branched and have dense foliage ; they grow very vigorously and 
produce a very large number of flowers but little fruit. The fruit is small 
^th a thick, rough rind and little juice ; they are of inferior qualty and 

unsuitable for commerce. ^ j 

8) Rough strain. — Erect trees of vigorous growth tending to produce 
a large number of suckers and abnormal branches. Fruit inferior in quan- 
tity and quality to that of the Valencia strain, with thick, rough nnd 
of an orange-yellow colour, comparatively little juice of medium quality, 

q) Sporting strain. — The trees vary greatly in production andhabit 
of growth and are extraordinarily vigorous ; the leaves also vary greatly m 
size and shape and the foliage is rather dense. The fruit vanes very much 
and includes all the forms of the Valencia orange as well as others. As a 
rule these trees produce a few fruits of the Valencia strain which, on the 

whole, are of little value commercially. 

’ 10) Flat strain, — Upright trees bearing very little medium-sized 
fruit flattened at both ends (which gives them a characteristic appearance), 
with a thick, rough, yellow-orange rind and little juice. They arc of no 


value commercially. 4. 

II) Navel strain, — The trees resemble Valencia orange-trees in 
their yield and habits of growth ; and their fruit is also similar in shape, 
size and colour but with a thinner and smoother nnd and a small often 
rudimentary, navel. This strain, which at times appears as a limb spoil 
on Valencia trees, has been isolated and propagated commercially under the 
name of "Navelancia”. It is of special interest because it is possible, by 
bud selection, to isolate from it a seedless strain of the Valencia vancty. 

12) Willow4eaf strain. — Drooping branches with leaves resembling 
those of the willow. Fruit is rarely produced and only in small quant ties. 
It is very small with thick, rough, ridged and yellowish nnd and little juice 
of inferior qually, making it quite useless commercially. It is one ot the 
most interesting bud variations of the Valencia variety. 

The eleven last strains are all derived from the Valencia vane y ( - 
known as Hart’s Tardiff, Hart’s Tardy and Hart’s late) ^ud wiationi 
which still occur in large numbers so that it is not unusual to find on one 
tree or even one branch, two or more of these strains. Many of them, 
has been seen, are of inferior quality. In choosing bud wood sufficien 

attention has not been given to the variability of the Valencia variety so tha 

many valueless variations have been widely propagated. 

In view of these facts the authors attempted : — i) to determine 
degree of variability of the Valencia orange and the comparative com 
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cial value of the different strains ; 2) to de ermine, by the proportion of 
infenor oranges in the plantations, tor what extent undesirable variations 
have been propagated ; 3) to control, by improved methods of propagation 
the entrance of undesirable variations in commercial Valencia orange 
giovts. 

During the four years 1912-1915, 105 orange trees of the different 
strains described above were grown. For each strain annual deteimina- 
tiocs were made of : — 

A) The number and might oj the fruit of the ist, 2nd and zrdgrade. — The 
rst, or Orchard, grade includes oranges perfect in shape and colour. The 
and, or Standard, grade includes fruit which is saleable although faulty 
in colour, shape, etc. The fiuit of these two classes is graded into sites 
vaiyitg ficm 288 (the smallest) to 80 (the largest) by a mechanical sizer. 
The 3rd, or Cull, grade includes unsaleable, inferior quality fruit which are 
tot siztd, otly their m mber atd weight bciug recorded. 

B) Average number of seed per fruit, deteimined by examining three 
fiiiits of each class, i. e., cire in all. 

C) h^umher deviating from the standard type. — For example, in 

the Valencia strain all nbbtd or other foi ms arecotsidereddeviafoEs^and 
in the ribbed strain all Valencia or corrngated forms, etc. In the Sporting 
strain fruit of the Valencia type is considered normal. 

The results, given in four tables, are as follows : — 

Total PRTJIT yield. — On a general average this is between a maximum 
of 171.6 lb. for a high-j^eldirg Valencia strain and a nnn'mi m of 6 ib. for 

the Earrenstiaininthe folic wing order; -Valencia 131.81b.. Sportingi27.6, 

Corrugated 1 13.5, Long 107.2, Coar£e;99.7, Rough'98,5. Low-yielding Valen 
cia 91. 1, Small yelIow|79.i, Unproductive 77.2, Smooth 73.8, Yellow 72.1 
Barren 6.0 lb. , 

Yield of ist grade felit. — High-yielding Valencia 125.9 lb. per 
tree, Valencia 92.8, Sporting 80.7, Lorg^ee.S, Low-yielditg Valencia 61.6. 
Smooth 60.6, Coarse 53-^ j pic duct: ve 50.0, Yellow 36.5, Small y€llcw36.i. 
Rough 27.6, Corrugated 24.7. Barren 0.9 lb. 

Percentage of variable frlits. — This percentage ircludesamini- 
mum of 3.4 for the high-yieldirg Valencia and a max; mu mof 50.3 for Barren 
tvith the following intermediate figures Valencia 3.4%, Smeoth f.4. 
Low-yielding Valencia 3.8, Long 6.1, Coarse 6.3, Unproductive 7.2, Sporting 
12.5, Small yelltw 12.9, Ytllcw 30.6, Corrugated 3-!j.5, Rcugh 47.3 %. 

CpKCLL SIGNS. — The Valencia strain undeniably- occupies the first 
place, it has only a slight ter de ney to vary (3.4^ %) atd product d muchfmit, 
mostly i&t grade. It is the best orange ficm a cem me i cial point of view-. If 
selected the Smeoth, Yelkw, and Kavel strains would prove valuable sum- 
ii^cr-iipenirg oranges. The other strains have no ccmmercial value and 
should be gradually eliminated. By making observations similar to those 
described during a'ni mber of years and recording the results regularly it 
possible to estimate definitely the value of an orange and thus to choose 
for propagation only those distinguished by low variability and a high 
yield of superior quality fruit. This system, though it does not exclude 
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completely the possibility of bud variations, makes it possible to obtain a 
high degree of uniformity and stability in the characters. 

1^48 - Measures taken in Hungary (or the Production of Sugar Beet Seel— 

schrift des Z^ntrulvcreines f Ur die RuUnziu^her- Industrie Oesterrsichs und Unsams, Year I, VI. 
No. i+, pp. 122-423. Vienna, April 4, 1918, 

By an order dated March 21,1918, regarding the production of sugar 
beet seed, the Hingariau Government has made soma regulations based 
on the emergency war laws. The chief articles are given below. 

Article i. — Every sugar-beet grower who, ^n 1918, had undertaken, 
by a regular contract with a sugar works, to grow 25 hectares or more of 
sugar beets, is obliged to reserve 

seedbearing sugar beets. „ r 4.- 1 

The Sugar Beet Seed Commission (see Art. 10) can allow fractions less 
than that fixed to be cultivated for seed and may in part or wholly exouer- 
ate growers from that obligation beyond a certain limit. 

—The beet grower must obtain his seed-bearing plants from seed 
with which he will be specially provided by the sugar works and according 
to rules laid down by the Ministry ot Agriculture. 

Art 3 —The beet grower must inform the sugar works as to the quan- 
tity of seed-bearers obtained during the first year, and if the works does not 
mak- other arrangements, he must keep the seed during the winter^ Tbe 
sugar works will then communicate the information received to the above- 
mentioned Commission. 

Art. 4. — Oi request being mide by the growers, the sugar works are 
required to allow them advances at the time ot declaring the seed-bearers 
up to the value of these and when the beets have been delivered for extract- 

^ Art. 5.' — In the case when the sugar works does not make different 
arrangemmts and even if the ordinary cultivation contract has not teen 
renewed, the grower is obliged to replant the seed-bearing sugar beet the 

following season and give them the usual attention. 

5 fifths grower does not replant the seed-bearing beets the sugar 

works is authorised, after duly iiiformmg the Commission, to confide the 
cuftivation of the beets in question to other growers, paying the produce 
twice the maximum price fixed for ordinary bv;ets if it is in autumn and 2 y, 

times this price if it is in spring. , 

Art 7 — The Sugar w.irks is obliged to take away from the grower, up 
till December I, iqrg, the seed he has produced.free at the consigning sta- 
tion, at a price equal to i8 times the maximum price, for that year s beets 

thatis, at a minimum of 250 kroner per 100 kg (ii.gii. per lb.) andacc g 
to the rules laid down by the Ministry of Agriculture. 

Art. 8. - The seed-bearing beets obtained 111 avith W 

present order are considered to be requisitioned in the sense that ttey 
cannot be disposed of in other ways, save by authorisation of the central 

Commission. , . . a u in 

If the sugar warks has b^en unable to obtain the seed it req 
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this way^ it tiiroughtlie Commission, obtain it from other works hav- 
ing too much seed. 

The grower may not retain the seed he requires, but must obtain it 
from the sugar works. 

Art 9. — Each sugar works must inform tte central Commission as 
to the growers undertaking to grow sugar-beet seed, indicating the names, 
surnames, farms, districts, as well as the area cultivated for seed. This* 
declaration must be made within the 15 days following the publication of 
the present order or within the 10 days after signing the contract. 

Art 10. — To apply this order, a Sugar Beet Seed Commimon is con- 
itituted, including a President, nomiDated by the Minister of Agriculture, 
4 ordinary members and 2 deputies, of which 2 members and i deputy must 
be proposed by agricultural organisations and 2 members and i deputy by 
the sugar works. The secretary of the Commission is the Director of the 
Plant Breeding Institute or his representative. The expenses of this 
Commission are paid by the Ministry of Agriculture. 

Art II. — The order does not guarantee the validity of contracts exist- 
ing between growers and sugar works, contracts which must be in confor- 
mity unth the dispositions of the said order. 

Art. 12, — Whosoever directly or indirectly in any way infringes the 
clauses of the order is hable to a minimum of 6 months in prison and 200 
kroner fine. If it be shown that the defendant has even made a profit, 
he shall pay, over and above the fine, a sum equal to twice such profit, 
If the goods forming the subject of the infringement are found they will 
be confiscated : will be paid to {he informer and the remainder, after 
costs are deducted, will be paid to the Disabled Soldiers Fund. 

These measures are to be applied by those responsible for the public 
peace. 

1549 ~ Tests of Some Spring Wheats (Manitoba, Aurore and Marquis) in Vaucluse, 

France. — Zachare\^^cz, in the Comptes Renius de.s Seances de VAcadimie d’ Agricul- 
ture de France, Vol. IV'", No. 29, pp. 825-828. Paris, October 2, 1918. 

In 1917 and 1918 the author continued his tests at Avignon of 
Manitoba wheat for autumn and spring sowing, so as to find out whether 
its resistance to winter cold would be maintained and thus corroborate 
the results already presented to the Academy of Agriculture at its meeting 
on July 25, 1917 (i), results that may be thus summed up: Manitoba wheat 
has shown its hardiness and its resistance to winter cold a nd may be therefore 
considered as much as an autumn as a spring wheat forth? southof France. 

As in the previous year, the trials were carried out in the experiment 
field of the “ Ecole Normalc d’Instituteurs d'Avignon", with the collabbr- 
ation of M. Guerin, Professor of Physical and Natural Science at that 
school The seed was drilled 0 u land turned in autumn without any manur- 
ing. The previous crop was potatoes on brokeu-up grass-laud with the addi- 
tion of cake and calcium superphosphate. The author delayed the autumn 
sowing until December 15, 1917 so as to see how sensitive the germ was to 

(i) Asregards the varieties .Aurore amlMarqu is see .June, tgiS.Nos. 640 and 641. (ca.) 
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cold. J ust after sowing the thermometer fell so low that gertnination only 
took place between January 8-15 and very irregularly. In spite of thisde* 
lay the wheat did not suffer at all. It was even so vigorous that in April it 
was topj^d to avoid lodging w'hich partly occurred on June I7 during 
heavy rain accompanied by wind. The amount of straw produced per acre 
increased to 5085 lb. per acre. The date of harvest compared with that of 
spring-sown Manitoba was only advanced 5 days. 

The test of seed from two soils of different chemical composition only 
gave a slight difference in the >ield. 

Seed obtained from bearded ears gave yields distinctly higher than those 
from beardless ears (27.4 and 21.2 imp. bus. per acre respectively). 

At the same time the author tested the varieties Kurrachee, of Indian 
origin, Aurore and Marquis. 

The variety Kurrachee behaved very well. The stems W'ere 31 in. 
high and gave square ears wdtb black awns. The seed is red and elongated. 
This spring variety is hardy and seems worth propagating. The yield 
26.1 imp. bush, per acre. 

The variety Aurore arrived too late and the yield was low on account . 
of th^ drought {10.7 imp. bus. per acre) When sown in March it gave mucl; 
more conclusive results in another experiment field. For the same rea- 
sons the Marquis variety yielded still less (6.9 imp. bus.Jper acre). 

1350 - Cultural Tests with Sol U Wheat in South Sweden.— A kermanjA., in theSwrf* 

Utsddcfwenings Tidskrifr, Year XXVXII, Ft. 3, pp. 121-124. Malmo, 1918. 

The Sol II variety of wheat, obtai$icd from the cross Sol I y Extra 
Squarehead II, is remarkable for the strength of its culms, its resistance to 
cold and early ripening which make it possible to sow' {at the end of Stpttm- 
ber) the seed wliich has just been gathered The above cross was made in 
order to eliminate late ripening, the great defect of the Sol I variety. The 
seed of the same year, if sewn immediately after harvest, germinate mtli 
difficulty, sometimes not at all, so that they have to be stored for some time 
to avoid these defects. 

The new variety w'as tested in different localities in South Sw eden, and 
the results obtained are given in the paper under review^ 

Tornhy SUUion (near Link oping, Ostergotland). ^ Belcw are given the 
average yields of the varieties tested for the period I9iij-I9i7. The fiist 
figure shows the yield of grain in cu t. per acre, the second the relative in* 
dex of productivity. Sol. I 31.37, (00 ; Sol IT 33.72, 107 . 2 ; Bore 
97 ; Iduna 31.09, 99.1 ; Renodlad Squarehead 29.47, 94 ; Thule 1 30.22, 9 SJ: 
Thule II 31.61, 100.8. 

Svaldf Station (Scania). — During the period 1916-1917 the fiol II 
variety gave good results but was inferior to the Pansai and Fylgia va* 
rieties. Sol. II 37.19, 105,1 ; Pansar 37.59, 112.5 ; Fylgia 36. <17, 108 . 

JJltana Station (Uppiand). — As the noith is apptcached Sol 11 gi^* 
dually loses its value ; in cultural tests at Vltana it gave results niveh in- 
ferior to those of Thule wheat, 

CoNCirsiOK. — Sol II is the type of wheat most suited to Osteigot* 
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land and the districts of VasteiLOtlard and the province bf Bohns with si- 
nular weather ccnditioos. Further south Sol II may be used wherever 
Fylgia wheat is trot sufficiently resistant to the winter cold and where Pan- 
gar wheat is too late. 


1351 - Pansar Wheat in South Sweden. — AxERMAN.A .inthe Svenges vtsadiforenings 

Tidskfift, Year XXVIII, Pt, 3 ) pp, 11^120, Malnifi, 1918, 

Of all the different varieties of wh-at rccentlj put on the market by 
the Swedish Seed-producing Society, the best is “ Pansar ” wheat, obtained 
by NassoN-EHLE from the cross Kotte X Grenadier- Since 1915. when it 
was first put on the market, it has become gradually more and more popu- 
lar on account of its high yield and good resistance to cold and rust. The 
winter of 1916-17 was a good test for resistance to cold ;the Tystofte, Smaa 
Vilhelraina, and even the Fylgia, varieties suffered mere or less, whereas 
Pansar resisted and gave an excellent crop, ffhis may be seen from the 
following cemparative data ; in each case the first figure represents cwt. per 
acre and the second the relative index of piodiictivity as compared with 
that of native vSwedish wheat Swenskt lantvete "), equal to lOO : — Na- 
tive Swedish wheat, 21.5, 100 ; Pansar 35.8, U7 ; Fylgia 31.8, US ; Tystofte 
Smaavede 26.0, 121 ; vSol II. 33.3 154 ; Sol 1 31. i, 145 ; Extra Squarehead II 
27.8, 129 ; Vilhelmina 13,0, 62 - The low yield ol the last variety is the re- 
sult of its lack of resistance to cold. 

The superiority of Pansar wheat is due, not only to its strength, but 
also to : i) its late ripening which enables it to benefit by the July rdns ; 
2) the presence of a waxy covering on the It aves which rtgiilate s and modifies 
transpiration. These charcters make Pansar wheat the variety test suit- 
'd to Scania (provinces of Kalmohus and Kristi anst ad). It also gives 
good results in the provinces of Hallard, South Kalmar, Bltkinee.Oeland, 
and Gotland. 


1352 - The Rational Distribution of the Different Varieties of Eye in Sweden. - ljukg 

\VK.,in Vis(ldefdr£nini;s Tidskrift, Year XXVIII, Pt. 3, pp. 97-116. Maliii6, 

1918. 


The comparative cultural txperimtnts made at Svajof and the branch 
stations since 1906 have shown which varieties of rye are best suited to the 
ocal w’tather and agro-geological conditions of the different pio\nnce£ of 
Sweden. The most important results obtaine d are below : — 

SvaiCf 1907-1917. — Vaneiies tested \ — Stiain and its line 0302, 
k'hlanstedter and its line 0 451, 1 lof. Heinrich ai d its line 0280, Petkuser, 
Piobsteicr and its line 0530, Bretagner and its lire 0420, W'asa and selected 
i^sa, Midsommar and its line 0590, native grey oats of Ostgota. 

Oiayactcrs studied', — Yield in grain and straw- per acre, w^eight of a 
Jushcl of grain, W'eight of i ooo grains, strength of stTaw\ shown by a 
lumber ratiging from a minimum of i and a maximum of 10. 

In all the tests taken together the Stiaiii variety ranks fust for yield 
34.4 cwl. of grain per acre and 55.4 cwt, of straw’. In weight of grain 
.55 lb.) per bushel, resistance to cold nr.d strength of stiaw’[(7.4), it is more 
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or less equal to Petkuser, the yield in grain of which is 6.9 % lower 
{32.25 cwt,). One of the few defects of Sti&rn rye is the length of itg 
culm which causes it to lodge easily. The author’s attempts to isolate 
forms with short straw have already given good results. The stalks of 
line 0302 are from 2 to 3 inches shorter than those of the parent variety 
and also stronger (strength = 7.7 as comparedwith7.4for the original Stiarn). 

Certain new lines (Nos. 0 302, 0 451, o 280^ 0 530, 0 420) gave a yield 
in grain a little inferior to that of Petkuser. Line 0 280 (of Prof. Heinrich) 
is remarkable for the strength of its straw (= 8). It is hoped to obtain 
good types of rye for central and nortern Sweden from all these lints. The 
Banish variety Bretagner is inferior to the varieties Stiarn and Petkuser, 
with which it can compete in dry years only, in light, mellow land. *None 
of the other varieties tested gave good results. 

What has been said for Svalof applies also to the provinces of Mai mo and 
Kristianstad, as well as to those parts of the neighbouring provinces where 
the soil and weather conditions are similar. 

Central Sweden. — In the cultural tests made at the stations of 
Ultuna and Alnarp and the branch stations of Ostergdtlandand Vastergot- 
land, the Stiarn variety, although followed closely by the lines 0302, 0451 
and 0280, nevertheless took first place with 27.1 cwd. of grain per acre 
(compared with 25.7 cwt. for Petkuser). The native varieties Grey Rye 
of Ostgota, Ultuna, etc. were inferior in grain yield to Stiarn and Petkuser 
by 15 and 16 % respectively. 

At Alnarp the Bretagner variety yielded a little more than Petkuser. 
This was the result of the great drought of 1916 which put to the proof 
its special resistance to drought. 

Loc^\L cultural tests : — Tests were made in the provinces of Kristian- 
stad, Ostergotland, Stockholm, Upsala, Crebro, Goteborg, Bohns. Halland, 
Vastmanland, Varmland, and in t'he Island of Gottland. In the first se- 
ven provinces the Stiarn variety ranked first and in the provinces of Vast- 
maul and and Hal land better results were obtained with the Petkuser va- 
riety. In Varmland the Stiarn and Petkuser varieties, were .surpassed ty 
selected Wasa rye and, in Hallaud, by the Bretagner variety. The native 
ryes (of Ostgbta, Gottland, Goteborg, etc.) proved in every case inferior to 
the selected ones. 

As the north and interior are approached the environmental conditions 
become less and less favourable to the Stiarn and Petkuser varieties which 
gradually lose their value and supremacy through their insufficient re- 
sistance to the severe w’inters, and are replaced by selected Wasa rye (e. g- 
in the province of Varmland). In the province of Stockholm and in Vader- 
botten common Wasa rye yields more than selected Wasa% In the cold 
districts of Norrbotten the local native types do best. This is shown by 
the following relative indices of productivity : 

In Vdsterbotten : — Native Norrland rye 100, grey Ostgdta rye 98.4, 
selected Wasa 110.2, common W’asa 123.4 

In NorrboUen Selected Wasa 62.4, common Wasa 72, native Xorr- 
laud rye 100. 
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1^53 - Commercial Pulse Crops. — 0/ the imperial institute, VoL XV, No, 4, 

pp- 503’544- I<oadoa, October-Uecember, 1917. 

The chief leguminous plants that are cultivated chiefly for the sake of 
their seed in both tropical and temperate countries are: — A rachis hypo- 
gaen (Ground nut, earth nut, pea nut [U. S. A.], monkey nut, goober), 
nus indicus (P.geon peaor bean. Angola pea, Congo pea, Dal [IndiaJ, Bom- 
Ijay tares), Canavalia ensiformis (Sword bean, over-look bean, cut-eye bean 
|W. Indies], horse beans [Montserrat], Go-ta-ni bean [E. Africa]), Cicer 
arietinum (Gram, Bengal gram, chick pea, Spanish pea, Garbanzo (Spain]), 
Cyamopsis psoralioid&s (Cluster bean, Guar bean [India]), Dolichos bifiorus 
(Horse gram, Madras gram, Kulthi [India], D. Lablab (Indian bean, LaWab 
bean), Ervum Lens ^ Lens esculenta (Eentil), Faha vulgaris = Vicia Faba 
(Broad bean, Windsor bean, horse bean, field bean). Glycine hispida (Soy 
bean, soja bean), Laihyrus saiivus (Chickling vetch, vetchling, grass pea, 
Indian pea, mutter or mattar pea, Khesari [India]), Phaseolus aconitifolius 
(Moth bean), Ph. angularis (Adzuki or Azuki bean [Japan]), Ph. calcar aius 
(Rice bean), Ph. lunatus (Lima or Dufiin bean, Rangoon bean, Madagascar 
bean, butter bean), Ph, Mungo (Black gram, Urd [India]), Ph. radiatus 
(Green grain, Mung [India]), Ph. vulgaris (Dwarf bean, Erench bean. Kidney 
bean, haricot bean), Ptsum arvense (Field pea, grey pea, dun pea, partridge 
pea, maple pea, blue pea, Bara mattar [India]), Pisum^sativum (Commoner 
garden pea), Vigna Catjang (Black-eye cow pea, cherry bean, cow pea, 
Chowlee, Lobia [India], TowCok [China]), Voandzeia suhterranea (Bambarra 
ground nut, Mozambique gram, Madagascar earth nut). Although eaten 
as pulses in the countries where they are grown, ground nuts and soy beans 
are valued in Europe chiefly as oil seeds and they nill therefore not be 
dealt with in this article. 

Canavalia ensiformis (sword bean), Cyamopsis psoralioides (cluster or 
Gnar bean) and Voandzeia (Bambarra ground nut) are of im- 

portance only in the countries where they are produced ; they are, however, 
of value as food for man or for animals and a market for them may even- 
tually be developed in Europe.Samples of “ sword beans " from the Gold 
Coast, Honduras, Montserrat and Burma have been examined at the Impe- 
rial Institute, and no'dedeterious constituents were found in them, although 
they are considered to be harmful in some countries where they are grown, 
apparently on no very good grounds. Recently a variety of this species, 
called Go-ta-ni, has been received from British East Africa, Lablab beans 
are largely grown in China, India and other tropical countries. The Bam- 
barra ground nut has also been examined at the Imperial Institute, and 
although no harmful constituteuts could be detected, it was not highly 
valued by merchants at that time '(1909 and 1914). The great drawback to 
these pulses is that they are not known, and it is always difficult to find a 
market for them. The scarlet runner bean (Phaseolus multiflorus) is grown 
mainly for the sake of its grefen immature pods, but the ri|^ seeds are also 
eaten. 

The most important pulses commercially arethe various kinds of pea§ 
and beans. The chief countries that export peas in normal times are India, 
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Russia, J apan, China and the Netherlands ; those expoi ting beans are China 
India, Turkey, Russia and^ Egypt. The trade of the United Kingdom 
pulses in noimally sharply divided into two sections : ^i) for human food- 
2) for cattle food. The first section includes : — haricot beans, white and 
coloured (Phaseclus vulgaris) ; Madagascar butter beans, Uima beans and 
Rangoon white beans {Phaseolus lunatus) ; green peas, smooth and wrink. 
led varieties (Pisutn sativum) ; yellow peas, smooth and wrinkled 
sativum) ; field peas (P. arvense) split or ground into meal or flour ; chick peas 
or Spanish peas, white kinds {Cicer arietinum ) ; lentils, whole or split {Lem 
esculenta) ; Japanese “ Adzuki "" or Chefoo red beans [Phaseolus angularh] 
other small beans produced by Phaseolus sp. The second section incliidis:^. 
dun peas, maple peas partridge peas, grey or field peas {Pisum arvense); 
broad beans and horse beans (Vicia Foba) ; pigeon peas or beans {Cajan$ 
indicus) ; horse gram [Dolichos bifiorus) ; Bengal gram or chick peas, 
coloured kinds (Ctcer arietinum)', all other kinds of coloured beans, inclndiEg 
red Rangoon beans (Phaseolus\ lunaius). Various kinds of bears are 
known in British cemmerce as haricots, including the seeds of Phaseoh 
vulgaris, to which the term is more correctly applied, and the seeds of 
certain varieties of P. lunatus. Butter beans are furnished by other va- 
rieties of the same species. 

Phaseolus vulgcwis., — Before the w-ar British supplies of true haricot 
beans were obtained chiefly frem European countries especially Rumania, 
Germany, Belgium, Italy and France. These bears wx re chiefly white- 
" White Italian White Soissons “ White Danubian ” — but coloured 
varieties ” Rose Cosos ” (speckled), ” Canadian Wonder ” (purple) ; ” Bui- 
lotti ” (speckled) were also imported. Since the war the Royal Horticul- 
tural Society^ has imported from Holland the ” Dutch Brown ” bean, of 
a light coffee-brown colour, and said to be superior in flavour to the white 
forms. In tropical South American countries beans form to a great ex- 
tent the staple food of the people and are giowm in large quantities. Before 
the war these countries had to import beans, but the last ft years they have 
become exporters. Thus Brazil, in 1914 only exported 4441 kg., while, h 
1915, 276159 kg., and, in the first 5 months of 1917, 53084' 331 kg. were ex- 
ported. Since the w^ar Japan has also begun to export considerable rmounls 
of haricot or kidney beans, that are either produced locally or imported 
from Manchuria, North China and Korea. 

Phaseolus lunatus. — Originally native to South America, P. lunaiiii 
was introduced to Southern California as early as the fifteenth century, ard 
is now^ widely cultivated throughout the warmer parts of the world. It 
was introduced into Madagascar about 1864, and since the French occupa- 
tion it has beef me an important aiticlf of export. Madagascar traders 
wrongly call these beans cape peas or Pois du Cap, while on the London 
market they are called ” butter ” or Madagascar beans- In I9I4> 
metric tons were exported, about 7 t'mes lA'ie than in 1906 (i). 

Forms of Ph. lunatus are* largely grown in Burma. The two most cem* 


(i) See R., Match 191P, No. 291. {Eii.) 
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non forms grown in Burma are the red-seeded and the white-seeded Muds 
known commercially as Burma red beans "and" Burma white "or" Ran- 
goon ” beans and locally as Pe-gya and P^-byu-gal6. In loib-iylBurma 

exportedi 439009cwt.ofpulsemostlytotheUnitedKingdom. -phglmpe- 

ria! Institute has sent to Burma samples of Madagascar butter beans for 
trial ; the local Department of Agriculture are testing other white beans 
The cultivated fortns of P. hmtus from Madagascar, South America and 
Burma and probably also fromthe United States and Southern Europe rare- 
ly if ever yield hydrocyanic acid in quantities likely to be injurious. On 
the contrary that acid has been found in beans from wild plants in Java and 
Mauritius , for these reasons importations from new areas should be ex- 
amined before being placed on the market 

In 1916 the United Kingdom imported 1 077 600 cwt. of haricot beans 
as against 313 063 cwt. in 1913. Since the war the imports of this bean 
are mostly from India (over in 1917) followed by Madagascar and 
Japan. 

Small-seeded Phaseolus. The "azuki " bean{P. angularis) of China 
and Japan, mung (P. Tudiatus), “ urd ” (P. Mungo), “ moth *’ (P. aco~ 
nitifilius) of India, and the " rice ” bean (P. calcar aius) of India and the 
Far East are of great value as food-stuffs in the countries where they are 
grown, hut are little known in Europe save as feeding-stuffs for cattle, 
P. angularis has been grown experimentally at the Arlington Farm. Vir- 
ginia, U. S. A., with favourable results. Owing to its value for making 
flour or pste it should be tried wherever the haricot grows. 

Vicia Faba. ~~ The chief varieties grown in the United Kingdom are 
the following : — Heligoland bean ; horse or tick bean ; Scotch horse bean; 
winter field bean ; early Mazagan bean ; Long-pod bean ; broad or " Wind- 
sor bean The field bean is a common crop in Europe, and is largely 
grown for export in Egypt. Turkey and China, In 1916 the United King- 
dom imported i iio 605 cwt. of beans other than haricot beans. Before 
the war China, Germany and Turkey supplied a large proportion of the 
imports, but in 1915 more than half of the total import was obtained from 
British countries, British India and Egj’pt having increased their ex- 
ports. A table gives the world s production of beans (area and crops) for 
1910, 1911 and igi2 ; another gives that of peas. 

Peas [Pisum arvense and P. sativum), ~ In 1916 the United Kingdom 
imported 981 331 cwt. of peas as against 2 464 607 cwt. in 1912. Before 
the war peas were chiefly supplied by India, New Zealand, Germany, Hol- 
land, Japan ; since the war Japan and China have increased their contri- 
butions. 

Laihyrus saiivus (mutter peas.) — This is cultivated throughout India 
where it is known locally as Khesari. From Mediterranean countries the 
whiteflowered form has been jnt reduced to Canada, where it is known as the 
grass " pea, and is produced on a fairly large scale in Ontario. These 
peas have a high protein content but some forms are said to have poison- 
ous properties which cause the disease known as lathyrism [paralysis of 
the lower extremities in man and animals) as a result of their continued use 
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as food. In India they are eaten by the poorer classes on account of theij 
abundance and cheapness. The nature of the toxic substance causiip 
lathyrism is not known. Seeds of foims obtained from India, Cyprus aai 
Canada have been examined at the Imperial Institute with a view to the iso. 
lation of a toxic constituent, but with negative results. Investigation^ 
were conducted at the Agricultural Research Institute, Pusa, on sample^ 
obtained from Barail, a village near Pusa, which is notorious for cases of 
lathyrism, and the Central Provinces, where the disease also occurs, aotj 
it was found that samples of Khesari were often contaminated with set^ 
of Viciu sativa and V, hirsi<ta, from which a cyanogenetic glucoside was iso- 
lated. It is possbile, therefore, that the harmful properties attributed to 
the seeds of Lathyrus sativus may in some cases be due to obnoxious impu. 
rities. Experiments conducted in Canada with Canadian grown L. sath^ 
peas as food for fowls gave good results and no harmful effects were observed. 
It has been found that lathyrism only occurs in man when L. saiivus peas 
form almost the sole diet. There is now much evidence in favour of the 
view that the use of any one kind of grain, even wheat, as the sole diet 
may lead to harmful results. 

Vigna Catjang (Cow peas). — There are 2 varieties, the bushy (var. 
typica) and trailing (var. stwejisfs), both grown in most warm countries, 
For use as pulse the white or blotched forms are preferred ; they, are much 
eaten in Burma, and are appreciated in the United States and to a tmallei 
extent in the United Kingdom. 

Lens esculenta (Be utils). — Largely consumed as human food in Europe 
as well as in the East. In English commerce two forms are met \iith, 
“ French and “ Egyptian ” ; the former are large, ashy -grey externally, 
yellow inside, and are usually sold entire ; they come chiefly from Russia 
and Germany ; the latter are small brown, with an orange -coloured inside 
and are usually sold split ” ; they come chiefly from India. In 1915 the 
United Kingdom imported 329 870 cwt. and in 1916 143960 cwt. of 
lentils. 

Cajanus indicus (Pigeon pea). ■ — Two forms are grown, and some au- 
thors have made them species. One form has yellow’^ flowers (C. fiaxus) 
and usually only 2 unspotted seeds in each pod ; the other (C. bicolor) has 
yellow- flowers streaked with reddish purple and pods containing 401 5 seeds 
which are usually spotted or streaked. Experiments made at the Labour 
Farm, Bihar and Oiissa, between 1908 and 1911, proved that the ialUtict 
form (Jico/or) was the superior and best suited to local conditions. It is 
cultivated in most tropical countries. In Bombay it is known as tur, tuei, 
togari, in Bengal as arhar or rahar ; in Africa as the Congo pea, Congo bean 
or Angola pea ; in the West Indies it ‘is called no-eye pea, and in Mauritius ^ 
and the Mascarene Islands it is known as ambrevade. It is also grown in 
Southern Rhodesia, Madagascar and Australia. The pigeon pea is largdy 
used in India for human food, and as fodder for horses and other aniiD^ls 
when the crop is plentiful. I 

Cicer arietinufn (Gram or Chick pea). — It is grown in most parts d 
Southern Europe, particularly in Spain ; in northern Africa, chiefly in 
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. rocco ; in particularly in India, and in Me^co. About 500 000 acres 
are devoted to tks crop rn Sp^n, where the average production is estimated 
at 100 000 tons. In India the average area under grain for the S vears 

^9^-14 was about 15 million acres, with an average annual out- 
turn of about 3 million tons. ^ 

Experiments have recently been made at Pusa with a view to improving 
the types of chick peas grown in India, and 2 types have been selected one 
producing a small whitish seed and the other a small reddish-biown ’seed 
The former gave an average yield for 4 years of i 600 lb. of seed per acre 
and the latter an average of i 666 lb. for the same period 

The Indian chick peas are smaller than those of Europe, and are usually 
of a dark brown or reddish-brown colour ; they are chiefly used as food for 
cattle in the United Kingdom, but in India they constitute one of the staple 
foods of the people, being eaten either parched or boiled or ground into 

meal. Gram and barley ro asted and ground into meal is known as "su too " 
andissoldmall Indian bazaars, Gram is much esteemed as a food for hor- 
ses m the East ; it is, however, seldom given alone , but foims part of crusht d 
loods. India furnishes most of the gram required in Europe ■ in 1011-1012 
hndia exported 6 934 840 cwt. and in 1916-17 761 930 cwt/ of gram and 
forse-gram [Dolichos hfioras) ; the latter is grown chiefly in Southern 
India and shipped from Madras, the amount exported annually for the 
period igii-i2 to 1916-17 being»r2 578 cwt. 

Composition and food value oj pulses. — The article concludes with a 
table showing the'chemical composition of 21 pulses, ^f eaten in moderate 
quantities and properly prepared they are almost as digestible as other vege- 
table food.s, but although pulses contain, weight for weight, as much protein 
as meat, they have not an equal food value as regards the iiitiogen, since 
the proteins of meat are more readily absoihed than those of leguminovs 
seeds. 


1354 “ Ths Production of Tapioca in the Dutch East Indies, — Handcisbirichicn,Yf:3.i xu, 

Xo. 600, pp. 349-350 The Hague, 1918. 

The cultivation of manioc {Mamhoi uiilissimii Po hi), from whose starchy 
root tapioca is produced, has only recently been developed in the Dutch 
East Indies, athoiigh, already in 1S54, ofiicial initiatives were taken. The 
aim of the Government was to provide the native with an “ auxiliary food 
stufl ” wdth the object of guarding against the lack of ordinary foods, espe- 
cially rice, in. times of famine. The population required several vears in 
order to appreciate thL utility of this crop, which now is fairly welldiflused. 
The analysis of the manioc roots, made at the Laboratory of the Colonial 
Museum at Haarlem, gave the following results for fresh and dry samples 
respectively : — nitrogen, 0.26 and 0.50 % ; albuminoids, 1.63 and 3.30 % ; 
rats. 0.94 and 1,90 % ; carbohydrates (expressed as starch), 39.79 and 
w-w % ; crude fibre, 2.10 and 4.25 % ; ash, 0.24 and 0.4(8 %. The fresh 
sample contained 50.63 % of water. 

The nativ'e population eat? the roots as they are — skinned, then cooked 
cr boiled — or mixed with other ingredients. The product for export is 
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prepared in works, now very common, especially in J ava. In this way are 
obtained : — i) manioc or cassava flour (‘* tapioca-meel ") ; 2) those pro. 
ducts, prepared under another form and higher priced, called " tapioca 
perle " and “ tapioca flake The dried manioc roots and the by-products 
obtained in preparing the flour are also exported. The exports are mistly 
towards tha United Kingdom, the Unit id States and the Netherlands. The 
number of metric tons exported from 1915 to 1917 ^re given below. 


. . — . .. 




— - — ^ 

Products 

Uestiaatioa 

1915 

1916 

1917 


Netherlands ■ 

7279 

79 

227 


United Kingdom. 

14650 

13 261 

7549 


France , 

3 273 

5 n 

58 


United States 

13 314 

37 655 

3 M 73 

Manioc flour ...... 

Penang 

Singapore ' 

38 

2 606 

639 

4854 

^ 475 
5618 


1 Hong-Kong ; . . . 

I 847 

2 313 

I 2896 


[ China 

104 

197 

: 321 


Japan 

— 

57 

473 


Other countries • ■ • 

1 706 

! 

206 

! 

Totals . - . 

! 43 843 

59«S1 

SUSS 

Manioc by products . . . 

All Countries 

! 2 612 

i 913 

103 

Dried manioc roots . ■%. 

1 a . . . 

1 31 .^6 

! 8378 

' 1 522 

Pearl tapioca ..... 

» » 

i 459 

; I 186 

i 4812 

Tapioca flake 

* * 

1 5566 

i 

1 6214 

; 13005 

i 


1355 - The Possibility of Developing Cotton- growing in Cambodia.— *D b Pl\court, 

inCon’r^5 d‘A"ricnUure Gouvorncmeat g6tx6ral dc I’lndocMne, Saigon Series, 

Bulletin No. 5, 29 pp. Siigoa, 19:8. Reviev in the Bulletin iconomique del' Indochine,Yc&i 
XXI, No. 129, pp. 235-262. Hanol-Halphong, March- April, 191$, 

Cotton is widely grown in Cambodia, along the banks of the Mekong 
and its chief tributaries, from Kratie to Banam. and along those of the 
Bassac, especially in the provinces of Saang (Residency of ^ndal) and of 
Ig)euk-Dek and Prey Krabas (Residency of Takev). It is grown on a large 
scale and throughout the country it is grown sporadically round the huts, 
even in the most remote and difficulty accessible districts. 

Varieties. — Cambodia has four distinct varieties of cotton 
i) " Krabas ” or '* Krabas bay ” {Gossypium hirsutum U.) (i), of Amc- 

( I ) The Cambodian term ‘ ^ Krabas” (proaonced * ' Kreba ’ ’ means raw unginned cotton, 
and has been extended to the cotton plant itself. This plant has hitherto been considered 
asaVariety of In this the duration of the vegetative life of the plant scc®s 

to have been taken into consideration far more than its actual characters. In Cambodh 
this cotton is annual, but it is the special cultural conditions to which it is subjected that 
inalfp it so. Grown on banks flocKled as soon as the waters fall, it naturally disappears when 
the waters, which cover all the flat country for 3 or 3 months, rise again. In the 
honomique de I'Indochine (p. 946, 1915) the author described it as a native type of the hirsute 
variety. {Author). 
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rican origin, usually known by tbe namp ni -r 

This is the only variety largely <^rcwn ain f;, ^^^bcdian cotton 

and the Bassac and their principal tiibutaH ^ 

cotton ” of India, where it wasTntroI e , Cambcdian 

grown with good results. ^ been 

.. ” (G- acuminatum Roxbs ) 

3 ) Krabas Samre " or “ K SantrVp ” - 4 . 

G. arboreum I,, and G indicum Laink ^ A ' intermediate between 

r5srri"“ 

The last three types are only met m'th absolutely sporadically Thtv 

were introduced Very lono -IPO -imUaKK, r eio ixiiaoicaiij . ihcy 

tbe^aoreage over which rown andthriargTqua % 

fields, eiving rise to a hri<ik t., i ^ . iuciimues oi cotton it 

with this Cambodian type of hirst, le cotto,r ^ deals oniy 

The native crops are concentrated on the banks of the larae river and 

.^iiT^nJe: t^,Votc;^:Ss 

Shfhfk 1 '"e 500 to 6co metric 

th ou!h S?i "" ri ■■ sported to Tapan 

hlw ?Lt f ’’ '''■ Hongkong, me above fig.L. 

timL cm th h''"l IT 5-tar to year. Thi.e is bteans^ si- 

d cm th. banks cf the water-courses the native crops are cultivated at 

*hTc'’perffc ll 1 ■' '^5' ^^ds of 

best time fn ■ ^ cluratjon) and it is impossible to choose the 

endoffh ^ ^ beginning of December, and coincides with the 

herainysason. Under thesecoiiditions the crops must depend large- 
t'-....'l71|’,'|7 TuTt bv th. .iaoJs .,r,. tpip.,! ■■ chaincu - in 
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ly on chance. The relatively cold winter of Cambodia is early and if rain 
is more abundant than usual in March, April andMay,thecropmaybeconi. 
promised. 

These conditions also cause the fibre to be short {i8 to 22 mm. at the 
most), irregular, woolly, and covered with small lumps caused by numerous 
completely atrophied seeds. 

Attempts have been made to adapt cotton to soils sufiiciently high 
to be completely free from floods. There is a considerable extent (19768000 
to 247 no 000 acres) of such land in Cambodia. They are mostly low' table- 
lands, slightly raised valleys or large plains. The experiments were start- 
ed at the end of 1913 and, alter four years, showed beyond doubt that the 
Cambodian cotton plant adapts itself very well to these lands and gives in 
them a better quality fibre (less woolly, more regular, without small lumps ^ 
on an average 24 to 29 mm. long), thus .showing it is better suited to them. 

Samples of cotton obtained from the first cultural experiments were 
sent to the Jardin colonial in August, 1915. These samples were examin- 
ed by several experts, traders and manufacturers at Havre. The cotton 
was judged well suited to the French industry whereas, to use to the best 
advantage that obtained from " Chamcar ” crops it would be necessary 
to modify or replace the machinery in French factories. 

The author describes cultural tests made in red soil, soil of volcanic 
origin in layers of an average depth of 49 to 59 feet, purely vegetable, very 
permeable, but ahvays cool, owing to the clay it contains. This soil covers- 
an area estimated at 4 942 200 acres at an average altitude of at least 190 to 
410 feet. During the experimeirts an average yield of 569 lb. of raw cotton 
per acre (without addition of fertiliser and without irrigation) giving 19^1 Ih 
on ginning was obtained. The \ield of carded raw' cotton was 34%. 
The author estimates that the lands of Kompong-Cham and Kratie 
(i 4S2 600 acres), which offer a vast field for European and native coloiii-. 
sation will, when made fully productive, give an annual yield of more than 
40 000 metric tons of carded cotton. 

The improvement of the hirsute cotton of Cambodia by methodical 
selection is be ing undertaken by the local Agricultural Service, and, in spite 
of the difficulties due to present conditions, is almost accomplished^ Ths, 
by multiplying the improved pure types, will make it possible to obtain a 
yet better yield of carded cotton. 

One of the vital questions affecting the intensification of cotton pro- 
duction is that of the ginning industry and, to a lesser extent, that of the 
extraction of cottonseed oil. It is essential that the producer may be able 
to disuse of his crop, both immediately and progressively, at a remunera- 
tive price. The French cotton industry has too great an interest in tin? 
question not to give it full attention. The Association cotonniere coloniale 
especially has often interested itself in Cambodian cotton and is, therefore, 
in a position to do for Cambodia what it has done for West Africa, with a 
greater prospect of success. 

The questions discussed above have attracted particularly the atten- 
tion of the Chief of the Colony. No other crop is more suited to inclusion 
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in the economic programme of Indo-China than is cotton by reason of its 
rapid growth, great value of its product, and the everdncreasirig necessity of 
freeing i^rance from the onerous conditions of the foreign market. 

135O - The Deterioration of Egyptian Cottons and Means of Remedying it. — 

Moss^Ri, v. M., i« the Bulletin ie /' Union rfw Ae^ncnlienrs d' E§ypte, Year XVI 
No. 124, pp. 53'79’ Cairo, Augnst-September, ifjoS. 

While it is incontestable that the qualities of the Kgyptian cottons, 
especially those of the old varietie.s, have deteriorated of late years, opi- 
nion is very divided as to the causes of such deterioration. According 
to the theory most generally accepted at present, the Egyptian cottons'are 
suffering from a degeneration which has considerably reduced their yield 
and hardiness. Become more weakly, th- cotton plants are more sensi- 
tive to bad weather and leas resistant to the attacks of insects and other 
parasites. The very great spread of the pink boll worm {Gelechia gossy- 
pidld) appears to be owing to this degeneration. 

As regards the pink bollworm, so far no type of cotton has been found 
that really has a natural or acquired imraunit} protecting it from the at- 
tacks of this insect, any more than from those of its other pests. The author 
hopes that this will be attained by selection. Jn fact, in India, the pink 
bollworm is a second aiy pest ; and, every time that Egyptian varieties 
have been introduced into that country, they have been literally ravaged 
while Indian cottons grow'n close by liardly suffered at all. It appears that 
Indian cottons have a certain natural immunity in this respect, probably 
of a histogenous nature, since Maxwell-Ee^ROY attributes the resist- 
ance to a more abundant resinous gummy secretion in the valves of their 
capsules. This immunity is the result of a natural selection which may 
some time take place in the case of Egyptian cottons and thus protect 
them from this terrible pest. 

But in the me un while, other means oi control mrst not be neglected 
?uch as cultural, biological or technical methods the chief amojig which 
are the removal and subsequent burning ot the capsules remaining after 
the last harvest, the collecticn of the capsules fallen on the ground and 
their burning, the treatment cf the seeds so as to kill any larvae they con- 
tain, the growth of early varieties and the use ot methods 01 cultivation 
so as to hasten, or to avoid the slightest retard in, maturity. 

ExpCiimcnts were carried out in igi6 and 1917 by the Minister of 
Agriculture in order to study the means of hastening maturity by the judi- 
cious use of pinching and removal of the leaves combined with a gradual re- 
duction in the quantity of winter supplied after the month of July. The 
results obtained along these lines seemed encouraging (i). It was found 
that the intensity of the attack of the pink bollworm does not in any way 
depend on the age of the Egyptian varieties, noi on their degree of purity or 
degeneration ; if there is any degeneration. 

The author denies any such degeneration and attempts to prove that 


(0 i'hc Ai^riculiuni/ Joitmul oi EiyN. Vul. VIl pp. 1:11*135. (..lui'/idf) 
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the Egyptian cottons have undergone a deterioration oi late >ears and not 
a degeneration in the strict sense cf the term. 

The quantity and quality were affected : — r) in the quantity (yiel<i| 
the deterioration showed under the effect of accidental causes; 2) in the qua- 
lity, it was shewn by essential causes. 

The accidental causes are due to the environment and their effects 
come under the heading of ” fluctuation and are not permanent. 

The essential causes are due to the constitution of the plant, i.e., to 
the way in which it reacts to the environmental conditions ; their effects 
are permanent. 

The author only deals with the quahty. The essential causes are th: 
most important and originate' in the impurity of the type grown. The 
. most efficient cause of this impurity lies in the natural or artificial crossings 
to which Egyptian cottons have been or are still the object. This hybridi- 
sation is chrefly due to growing several varieties side by side or tr. the use 
of seed containing a mixture of different types. The remedies are clear: 
isolate and purify the cultivated varieties or seek better ones, multiply 
them and pr.opagate them without it being possible to contaminate them. 
Three methods have been suggested. 

1) The first was begun by Baels in the laboratory of the Kliedivsl 
Agricultural Society, now the Srltanian ^ricultural Society (i). It com 
sists essentially in isolating a w'ell determined type of pure strain, then, by 
CTOssin<^ and methodical elimination, adding to the chosen type the ad- 
vantageous specific characters that are required. This may be called the 
addition or synthetic method. 

2) The second consists in annually isolating and selecting a ceTtain 
number of plants showing the required specific characters. By repeats 
elimination of plants lacking the desirable characters the casts of atavic 
throw-back to an undesirable type are diminished more and more mtm 
progeny. This may be called the analytic or elimination method. 

3) The third method is that of the selection of advantageous va 

riations. . 

The ideal solution of the durable and permanent improvemantot bgyp 
tian cottons can only be obtained by applying the remedies quoted abo« 
There is no great difficulty in purifying the cultivated types, anci the miuh 
pUcatiouof pure seed is also fairly easy. But the propagation of such seed 
free from the possibility of any future contamination constitutes Uie m.ii 
delicate task for the moment. It is. however, an essential condition, as) 
shown by the excellent results obtained in the United States by th^ rigo^ 
ous application of these principles. The author recalls the work done i: 
this direction in the United States, especially in Arizona ( 2 ). 

The author thinks that to resolve the problem, if not radicall). 
least as satisfactorily as possible, an organisation should be created un ^ 
the aegis of the Governmeut, a sort of permanent Commisswn m wmu 
all those interested in any way in the production of Egyptian co* 


(I) S.e R., August, 1915, P. T017. {Ed.) - {z) Soc R., May, luiG. No. ?lS. tEd.: 
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-producers, brokers, spinners, -etc. — should be fully represented by their 
Qost competent elements. This organisation would take the question in 
)and, with the widest possible powers, and would follow a programme, the 
utline of which is given by the author as follows : — 

1) Divide Kgypt into zones of different climates ; create in each zone 
.chief station, with sub-stations should the tjpe of soil require it, to 

undertake: — 

a) the purification of the existing varieties or the creation of better 
nes by using one or another of the thre^ methods given above, or, better 
till, simultaneously by all three methods ; 

b) repeated tests to ascertain the varieties most suited to each zone; 

c) the scientific study of the cotton plant ; in this it would probably 
)2 possible to collaborate with the powerful association (Cotton Research 
Vssociation) now being formed in England to investigate scientifically in 
JI the British Empire all the problems concerning the cotton industry. 

2) Propagate the pure strains on land attached to these stations pre- 
)aratory to multiplying them later on larger areas depending on, or rented 
)y, the station, or cultivated by the owners under the direct control of 
epreseiitatives of the Permanent Commission. 

3) Ginn the different types undergoing selection in machines belonging 
:o the station. 

4) Forbid the cultivation of several varieties side by side and only 
illow the cultivation in each zone of one of several varieties of those 
bund the most remunerative, allotting one or mere special works to each 
:one for ginning. 

5) Inspect the fields to eliminate plants not true to type, etc. 

6) Control and regulate the sale and distribution of the seed. 

■7) Forbid the propagation of a new variety until repeated cultivation 
lests in the stations controlled by the Commission have indisputably shown 
ts superiority over the corresponding type already cultivated. These tests 
.vould be made on isolated areas so as to avoid any contamination. 

Pessimistic conclusions should not be drawn from what has been so 
tar said, for the future may be faced with confidence and for a long 
i;ime still Egypt will occupy the first rank among countries producing fine, 
king staple cotton. Even now, i]i spite of the sensible decrease in its cot- 
ton production Egypt always holds a preponderating place. In fact, whilst 
.America produces 100 000 bales of Sea-Island cotton and hardly 6000 bales 
of the Egyptian type of cotton. Egypt still furnishes more than a million. 

Egypt could have prohted by this supremacy had its cottdn market 
been better organised. This W’ould also be a task for the Permanent Com- 
feioii the, organisation of which is urged by the author. 

157 ~ Four Large Scale Textile Crops : Jute,Crotalaria, Hibiscus, Sesbanla, with a 

Note on Abroma. — U\UT}vFEriLi.K, I.,.. in thf C ‘»1 ,.s J' AcriculUn,- i 

No. 5, ^1.5 pp 1 [.uioi- H.-iijihnii!;. iokS. 

The tests of textile plants carried out by the author on behalf of the 
ralo'Chinese Administration as’llie result of a missioii to Eidia :ii 1904 

Tonkin and were spread over 8 or 9 yea:s. They include ramie, jute. 
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the textile crotalaria, Hibiscus cannabinus, Sesbania aculeata and Abroma 
augusta. As ramie was worth dealing with separately (i)the other five 
plants are dealt with in the present study. 

The utdity of these tests is shown by the different conclusions to which 
they lead and which the author summarises as follows ; — Hibiscus canna- 
binus seems unable to become suitably acclimatisedto Tonkin ; Abroma mi, 
pusta will not grow healthily in dense plantations ; Sesbania aciikata should 
do well in the alluvial, damp parts of the Tonkin delta; Crotalariajwicca, 
already tested at Hue and near Hanoi, is very hopeful and may prox;e a 
croT) worth introducing into the country ; jute, although finding in Indo- 
China less favourable conditions than those in British India may play, 
especially in Annam and Tonkin, on certain reduced points, an appre- 
ciable part. 

_ ^his ^s the French and FngUsh name lor two species of 
Cor chorus - C. capsidaris and C. olitorius. Jute is probably the most im- 
portant textile fibre after cotton and hemp. Accord' ng to Wigman {Revued^s 
cultures colon! iiles, December, 1902) the annual production of British In- 
dia amounted to about i 476 300 tons and, at that time, Calcutta exported 
100 million gunnies. Iiido -China imports about lomillior such sacks which 
might well be made locally. All the jute, manufactured or not, comes from 
Bengal where the cron covers at least 24 700 000 acres. The idea of culti- 
vating jute in Tonkin siiogests itself naturally, as there is much analogy, 
<renerally speaking. , between Bengal and that colony ; the two deltas of ih, 
Ganges and Red River are mostly alluvial , abundantly p^o^ndcd with \\ atei ; 
the climatic conditioons are similar, labour is plentiful and easily satisfied. 
Ponds and watercourses are numerous in both countries, which is neces- 
sary for retting. The water communications help economically in the car- 
riage of the bulky material. This material can be manufactured ontk- 
spo't or exjx^rted through easily accessible ports. There are, however, ^id- 

ficient differences between the two countries to call for caution ; in particu- 
lar, the distribution of the rainfall is less even in Tonkin than in Bengal. 

The author considers in turn the species and varieties of jute (thetin 
species only seem to include about 40 varieties, the species capsuhirisli^x 
30 and the species cliiorhts lO), the requirements and pecularitics out 
cultivation, the experiments carried out at Ta-Pho, the yields per acre, aiu 
the cultural and economic possibilities of jute in T neb -China. 

The yields of well-dried fibre, obtained in the La-Pho i^Nperimeiits wetf 
— 729, 923, 942, 892, 1 020. 1 030, 1 168 , 1 236, and I 275 lb. per acre. TM 
yields are decidedly lower not only than those gi ven by specialists, but 
than those obtained at the Burdavan Experiment (Bengal) Farm, 
reached as much as 2641 lb. per acre. The highest yield obtained a 
Phu-Tby Experiment Station was i 445 lb per acre. 

The highest monetary return obtained by the author (total rt l- 
not profit), was 61.75 $ per num (2) and the smallest return 50 $• ta ■ 


(ij Xu. T3.sS uf thi^ AVrii ?!.’. l 

(2) The puistre (S) i> 'V..rth :vl>:.ul : f.t pu) ; ihr .-XniianuU’ muH equals 
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jute at 12 I per 220 11 >. At PKu-Thy 70 $ per nifin vvas obtained. It may 
be said that the native gets a return of from 30 to 35 $ from a man of land 
cultivated with jute. To obtain this, the expenses must not exceed those 
for maize or beans ; the native and his family have simply to pay more at- 
tention to the crop. The choice of the moment for preparing the soil and 
sowing requires more care than for other crops. The operations of harvest- 
ing, cutting, retting and baling jute are more heavy than for any other crop, 
T^he author thinks this is the only C(.msideratioii to take into account with 
the gross yield. 

Although jute growing does not pay for European colonists, its growth 
by natives would only be possible when it is encouraged and supported 
for some years by the European colonists, who would act as bankers and 
exporters. In the iutiire the help of the European colonists will probably 
be able to be dispensed w'ith as the natives become more enterprising and 
less sedentary when, with them or by their help the intensive agricultural 
occupation of Central Tonkin will be undertaken. 

IT) Crotai-.^kia {Crotdaria jancea). — This papilionaceous legume is 
largely grown in British India for its fibre, which is treateo locally and ex- 
ported to Europe under the name of “ Sunn hemp Though inferior to 
jute it is very useful in mixturts. It is the only crotalaria cultivated out 
of the 30 species belonging to the Bengal flora. It is used for green manur- 
ing and its leaves and seeds are fed to live stock. 

M. EE.VLAHTlfe, at Here, has been interested in this non-exhausting, but 
probably improving plant (owing to nitrogen -fixation by its root nodules), 
which is grown over such l^irge areas in India that it ma\ be inferred that 
the plait is not difficult and dors well in varied soils and climates. He 
was aware that it can be har'/ested and drfibrated more rapidly than jute 
and that it can more easily be introduced into crop rotations as it grows and 
flowers all through the year. According to the literature on the subject, 
a crotalaria requires less care than other crops. 

The La-Pho experiments on Crotalaria jimm uere not as ample as 
was necessary, but they have shown that it gives good and very regular 
yields in Tonkin ; few crops are so easy and safe. Its growth and harvest- 
ing are always sure with the minimum of work : — ploughing once, harrow- 
ing once. no weeding, prompt retting, easy defibration, the pc'ssibility of 
harvesting after 75 days or leaung the crop standing without serious 
harm. 

The financial return is low and the crop does not always find a ready 
sale. In fact 62 ^ to 714 lb. ot dry commercial fibre per acre, at 27s. ql. 
per 220 lb. give.s 58.3 5. and 90s. per acre or 35 to .,-0 $ per man. But this is 
the maximum ; the minimum yield of 4.^6 lb. per acre or 25 $ per man must 
he taken as a basis for calculation, 

Tliese are f:iirly goexi yields and would satisfy the native, considering 
the small amount of w’ork sunn hemp requires ; but they would not suffice 
for European colonists working directly . In order to encourage the natives 
to grow crotalaria, a fibre market should be established in Tonkin. 

Ill) Hihhcm cannabinus, — From tests made at La-Pho and Bat-Bat 
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(Tonkin) it was found that Hibiscm cannabinus or Deccan hemp (i) or one 
of its varieties or varieties of Hibiscus Sabdariffd (or “ Roselle hemp ”) 
may be of interest as a crop for Tonkin and, better still, Annam, in order 
to provide a fibre for local needs, especially in the mountain region. But it 
is not the moment to anticipate an important yield, not only on account 
of the cultural requirements of this Malvaceae, but especially because, in 
the Delta and Central regions, it does not fit in with the crop rotation : — 
if it is to follow a maize crop it cannot be harveste'd in time to follow it 
by rice. 

IV) Sdsbaniaaculcata. —ficguminous plant also known as Aeschynomene 
spinulosa. This crop, which furnishes the “ dune hi ” of Bengal, may be 
grown in Tonkin in the future. It is a fibre for low, damp soil, and itg 
growth, like that of crotalaria, is always sure in Tonkin wdth encouraging 
regularity ; it has, moreover, the advantage of not being exhausting. But its 
fibre is inferior to that of jute and at present is only of interest for mixing 
rvith jute. The author thinks this fibre is not used alone industrially. 
5 . aculeata gives fine crops in Tonkin and grows to a size there that helps 
it to resist passing floods. 

V) Abroma augusta. — - This Stercnliaceous plant products a fine fibre, 
but dees not enter easily into large-scale cultivation. It has to be grown 
suitably spaced, for as it branches greatly, it cannot be crowded, so as to 
obtain big and paying yields In 1917, 3 plots of 300 sq. metres each, one 
I metre apart, the second 50 cm. apart, the third 35 cm. apart, gave 
respectively : — i) 95 kg. of green material ^ 3.56 kg. of well dried fibre, 
or 3.75 %: 2) 40 kg, of green material = 1.05 kg. of well dried fibre, or 
2.64 %; 3) the third plot was very bad. Grown under suitable conditions 
Abroma augusta docs not yield 178 lb. of fibre per acre. 

So that the new trials might be justified, the price per kg. of the fibre 
w^ould have to be 3 francs which, in spite of the beauty of the fibre, is not 
probable, unless some special use for it is discovered. 

135S - Observations on Ramie in Indo-China. — ii.vutefeuille i^. in the c-m^rcs 

j' C'llonialCf O juvuniement Geiienil cle iTiulochinc, ILiuoi Serit.*, X". !, 

pp. 51. HiiDoi-H.iiphoug, 

In his report to the Onigress of Colonial Agriculture the author throws 
lisht on the ramie question as regards the exclusively cultural point of view. 
He has followed all that has been done on the subject of ramie for the last 
40 year.s with the greatest attention. In this work he has collected and con- 
densed all that has been published on the question in all the world as well as 
his own papers (especially in the Bulletin economique del Indochjno.'So. ii> 
September-October, 1915) containing data never before pubhished and his 
personal observatiens. His work is, therefore, very complete and of de- 
cided importance for all those interested in the ramie question. ^ 

The author considers successively and in detail the requirements ol 
ramie as regards soil, climate, mamuing, depth of ploughing, peimt ability 
of the soil, effects of drought, sun and heat, irrigation, plantation, hot-ing 

0) U is <l!i ” or " diih ” uf Trciieh Wc^t .\frint. {Ed.) 
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and weeding, cutting, duration of a plantation, yield in fibre presence and 
disadvantages of gum, treatment of the crop He t ■ 

ments carried out at La-Pho (Tonkin) v ■ 
cient but gave sbme results whlraSly rJ^'d^^^^^^ 

Species AND varieties.— There ar<- ^ ratn^oc-* • rr. 

^smnma), green ramie IB. utilh or Vr(icatmacissima)t!d tvvotott 
been found at haos or Yunnan, one red, the other yellow, ^here are lo 
striking differences in the general appearance in full growth of the varirs 

;T ; ordlrt" observer must walk do^ the 

lands in order to see differences which regard mostly the number and thick- 
ness of the stems and the thriving appearance. The foliage of green and 
white ramie is always denser, with larger and darker leaves The st mt of 
yellow ramie are generally weaker than those of other ramies. As regards 
the number of sterns the red and yellow were equal, while being inferfor in 
this respect to the wo others. This did not hold true at the be|nning and 
end ot summer. Winter has a depressing effect on all ramies The 
green species is persistent and the whiteis deciduous. This is ve.vcha- 
racteris tic of wlnte ramie, and less so of the red and vellow ones. But gree n 
ramie if it is not deciduous, grows so poorly that it cannot be utilised L at 
least three^months. It long survives the hot season and dominates the 

Ih-cTv'c ^'"'-imiaer.but.in January and Februarv.it com- 

pletely ceases growth, only recommencing when white ramie begins again 
(.Iarch-.\pril)., almost regaining the lost time. At the end of the season 
green ramie wins and only begins to weaken in Xovember, wlule\vhite 
ramie begins m July. 

Green ramie visibly suffers during the winter, whilst the white though 
s oppiiig growth m winter, retains its initial vigour ; but the growth of the 
latter stops asjoon as the heat become s intense and continuous. Moreover 
It suffers visibly from sudden heat waves. These obsei vations were made 

*'mi° ref ""f adds those made in the 4th and 

5. ( ast) of .he plantation : — green ramie gradually fades from vear to 

of ?he“»rearht at '''' 

ImuExCE OF THE SOIL. - Tliis is Considerable. \ml!evs of secondarv 
utercourscs could probably be found with the rich ami peimeablc soil's 

cold ‘^f Spot's and 

stoo,?T'"^f SP.ycKG, — Growth was rapid, but limited, quickly 
mT in 6 or 7 weeks, atteiwards 

' Wug httk- progress, Xo stems were obtained more than 63 in. Ion? 

or ^ ''' specially treated field, where seme as 

^ g as U) 1 1\ were obt ai ne d. The plants were 20 i n . apart i 11 1 he rows an d 
n^apurt between the rows, an insufficient dciisitv. 

Hokimg and weeding. — Ramie must always be kept vervclean which 
U expe,isn-c. Summer weedings should no be less than 4 and to keep it as 
necessary, the number should be 8. The author reckons 
ne upkeep alone of the plantation costs 20 piastres per man. 
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PERCENTAGE OF FIBRE. — From 44 lb. of green material weighed the 
day when cut (after 24 hours the weight has already decreased by 10 %) 
percentages of fibre were obtained varying from 2.78 to 3.38. Each year 
the first cut gives a higher percentage. 

Yield and cost price. — The author has estimated a yield of 1220 lb. 
of ‘ hemp ' per hectare for 3 cuts in the year, or 475 lb. per mau. Consider- 
ing that it might be sold at 600 francs per metric ton or 129.60 fr. per man 
i. e., 52 piastres, the expenses {hoeing and weeding, cutting, defibration, 
drying of fibre, baling, depreciation in 10 years of plantation) come tc 
50 piastres. 

Ramie in Indo-China (Conclusions). — As has been said, 4 varieties 
were under consideration ; — white ramie, green ramie and the two yellow 
and red varieties ; of these the first two seem of most interest. Alt ho ugh the 
observations made are insufficient to allow a final classing, they justify tht 
apprehensions felt by the author during the trials regarding this crop about 
which all has to be yet learnt. It appears that green ramie {Bochmerianiiih'j 
would not give the regular and abundant crops reported from other warm 
countries. Green ramie is persistent and seems to be the variety most suit- 
ed to very hot climates with no winter. It suffers in Bengal, where it 
falls short of its reputation, as the author found with Mr. Pratn, at the Cal- 
cutta Botanical Garden, and with Ango-Tndian planters. White ramie, on 
the contrary, seems to be the variety for temperate climates. It eloes vveii 
in France in Vaucliise, Timoges, ev’^en at Genne\illiers, as is known, but it 
does not resist the trying summers in Tonkin. 

Yellow and red ramie are acclimatised in Tonkin. Yet they grow h-si 
vigorously than the white ; they rim no risk there, but their stems are ka 
fine. 

It is only a question of appearances, noted not only at La-Pho,but al?o 
on private estates. Several y^ears of observations arc required in order to 
find by what modifications of the classical cultural methods the yield 01 
those ramies already acclimatised may be improved or the influence of 
the climate attenuated for the exotic, white and green ramies. But there 
is another question, apart from the purely cultural stand point, that relatt^ 
to the production of ramie — to find a rational luiltural method so as to ob- 
tain, with the minimum expense, good quality ramie fibre, utilisable coin- 
mcrcially, in naying quantities, Irom plantations of sufficient duration. 

The chief of the Ta-Pho station was aware that the really rational cui- 
tiual conditions for ramie were unknown. All remains to be learnt and di?- 
covered, for no plantation in the world has been continued successfully, 
giving les.sons, examples, or, if it exists, it has not been revealed c;! 
such a way that it can be considered as a li\nng enterprise for croppu]? 
ramie fibre. The amateurs, for conceit, inventors and business men K'* 
self-interest, have not always, made known what the\ have h^arned 
have often asserted that 01 which they were ignorant, evhen they Iw'^ 
not deceived the public. 

The observations made at La-Pho in 10 fields, i. e., on 10 
sites, over an area of 2 mau^ have shown that the choice of sites suit 
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for ramie is very limited, so much so that it may be foreseen that large areas 
will not be occupied by this crop as jet in Tonkin. In fact, clay soils, with 
abundant moisture, are unsuitable tor ramie, as are highlands whether they 
are hard, stony or sandy. Ramie can be grown neither on slopes, nor 
on narrow terraces that dry up in a few days, or on impermeable terraces. 

Alin vial, rich, deep soils, theoretically so suitable, are, for several months 
of the year (those when growth is at its maximum and w hen the ramie should 
produce), soaked like a sponge. A plantation can only be started if water 
can le removed or given, by drainage and irrigation, at the required time. 

It is, therefore, if one wishes to grow it on a large scale, a crop for an engineer 
and a clever, resourceful engineer. Besides, all these soils arc threatened 
by the great floods, which are fatal to ramie. 

So much for the large-scale cultivation of ramie and it is worth while 
to add that ramie can be grown almost everjwvhere, round the house in 
tiny plots of soil, raised near the houses, cultivated like gardens, with soil 
brought to the spot, as it is grown on high land by the mountain dwellers 
who might produce much more were they guided and encouraged by bet- 
ter prices. 

The studies and practical tests made by the author have resulted in 
these observations, wdiich state the problem much more clearly than before. 
The result is not very encouraging andonh^ enables the author to indicate 
the difficulties to be overcome, the illusions to be avoided and a programme 
of researches to be carried out. 

Ramie has been discussed too much in scientific literature and business 
circles for the Indo-Chinese administration not to have attempted to as- 
certain whether, as has been asserted with confidence, Tonkin is suited 
to the crop. 

- Agave Cultivation in Tropica! and Intertropical Countries Especially Mada- 
gascar. — Hoffm.vn'.v, a .ill die Rivni- (/ Vi’len'iuiirc df }[adii'^asctir it Dipiv- 

Year III, Yo. m, Tananarive, 191^“'. 

Of late yeais agave cultivation has continuously extend«^'d in nearly 
all tropical and intertropical countries. In order to encourage the growth 
of this crop in Madagascar the author publislies the following general infor- 
mation as to this textile plant and its production. 

The agave is indigenous to Mexico, South America and the southern 
part of North America. The first plants were imjKuted into Eurojie and 
India about the middle of the sixteenth century but Europeans only began 
to take an interest in this crop towards the end of tlie nineteenth century. 
The following species are known : — 

amerkatui, the maguey of Mexico, growing w*^Id in temperate 
zones, with a A'ery fine, white fibre ; its sap is used in treating skiu diseases. 
A. (tecipiens, or false sisal, of no cultural interest. A. mvxicana, im]iortcd 
into Madagascar, wffiere itsgr(iwTli is not advisable on account of the strong, 
lateral spines. A . viviparn, one of the few* v*aTieties suitable, for damp soils, 
mostly grown in India. A. Lcspinassci ot “ Zapupe " (ViNCKNl),oneofthe 
best varieties for yield and hardiness, A. var. cIousuHa, indigeneous 

[I35S-135JJ • 



FJBRE CROPS — AROMATIC PIANTS 


1450 


to Mexico , prefers a warm, dry climate and very dry,stony> calcareous soils; 
rarely grows above an aHitude of 1000 ft. One sisal plant yields 16 to 40 
leaves a year; the fibre content .varies from 3.5 to 4.3 %, according to the soil; 
besides extracting the fibre, attempts have been made to extract alcohol 
from the pulp (residue of the decorticated leaves). 

Although very hardy, agaves have certain requirements: light volcanic 
soils, dry and rich in lime suit them best ; too damp or clayey soils should 
be avoided. Shade and torrential rains are very harmful. In short, the> 
require a tropical climate, well drained soils and a distinctly dry 
season. 

As regards the nursery and the preparation of the soil the author gives 
the following advice ; — 

If the soil is not rich enough, some manure mixed with wood ashes 
should be turned under. The earth should be banked up well round each 
plant andthe soil must be kept free from weeds ; when, after 12 nr ibmoiiths, 
the plants are 14 to 16 in. high, they can be transplanted. The methods of 
preparing the soil and planting obviously vary according to the di.strict ; 
the soil should be well cleaned and tilled, and if too poor in lime, it should 
be limed. The distance between the plants varies according to the districts 
and is controlled by the desire to plant as many plants as possible per hec- 
tare ; the author advises 78 X 98 in. or 78 X 118 in. which gives 16500: 
2000 plants per hectare; After transplanting, before or towards the end or 
the rainy season the attention required consists in replacing dead plants, 
cleaning or weeding, removing the suckers that live at the expense of fiK 
parent plant (these suckers, dried in the sun serve, with the bulbils, for re- 
production) . 

The harvest takes place 3 yeary after transplanting. Mature leaves 
can be recognised by their yellowish-grccn colour and the silver-grey colour 
of the terminal spine ; at the tirst cut each plant can give 25 to 35 leaves. 

The author next gives details regarding trans]Xjrt to the works and 
the^vcrksitselfthat maybe required near a plantation. Ho givesa sclkme 
for a plantation, with running expenses for Madagascar, and arrive sat a to- 
tal of 200 000 francs (including the works and not counting administrative 
expenses) for a 200 hectare plantation in Madagascar, Under these condi- 
tions the cost price per hectare ready to be exploited c( mes up to about 
1 000 francs. If the yield is calculated, it \nll be seen that the products cf 
the first two years will pay all the cost of plantation. In countrits where 
labour is still relatively cheap and the value of land moderate (as in Mada- 
gascar) a profit of 500 to 600 francs per hectare per year may be counted on. 

In conclusion the author remarks that the agave is one^ of the few 
plants that suffer little from insects and fungi ; even locusts rarely 
attack it, 

1360 -The Production of Plant Essences in the Dutch East Indies. — 

Year XII, Xn. vi'j, pp, vpt-.u- “T - TaUU-s. Tht,- Hai’iiia 

The resumption 011 a large scale, after the w^ar, of the manufacture ot 
scented soap and perfumes, will make the production of plant essences vt-iv 
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important. The plants that produce these essential oils in the Dutch East 
Indies are wild or cultivated. 

Among the wild species may be mentioned the “cajuput ” (i) from 
which is obtained cajaput oil by distilling the leaves. Adidteration with 
paraffin, benzine, etc., is all the more common as it is not easily detected ; 
adulteration may, however, be detected by violently shaking a bottle half- 
filled with the oil ; the air bubbles produced vanish at once in the pure 
liquid, remaining, however, for some time in the adulterated product. The 
green colour of the oil is due to the presence of copper and chlorophyll 
compounds; this is why a small piece of copper is often added to the product. 
Cajaput oil is much used in therapeutics. Tt is mostly exported to Singa- 
oore, the chief market of the product for British India. It is also sent to 
the United States where it is used in making a number of proprietary phar- 
maceutical products. Good quantities are also bought by Siam, Hong- 
Kong and Timor Island ; in Europe, the chief buyers are Great Britain, 
Holland and Germany. In 1913, 1914 and 1915 the total exports were 
124 228, 65 469 and 79 863 kg. At present there is a tendency for euca- 
lyptus oil to replace this product. 

The species cultivated occupy an area of about 3 000 hectares, 2 700 of 
which are in Java alone. They are often found with other crops on large 
estates. The chief essential oils furnished by these species are given 

below : ■ — 

Citmylla oil is obtained by distilling " serchwangi-grass " (i) a grass 
mostly cultivated by the natives ; 1 000 kg. of the grass yield about 7 kg. 
of the oil, which is mostly used in soap and perfume making (synthetic 
essence of roses). The chief producing countries are Ceylon and Java; 
Java produce.^ by far the smaller quantity, but the product is of better qua- 
lity and fetches twnce the price of the other. The exportation of Javanese 
citroiiella oil to all umntries was : — 1913 , 75230 1 ^. ; 1914 T36654 kg.; 
1915 233326 kg. ; 1916 42S 743 kg. ; 1917 , 515 7^3 h- The largest impor- 
ters are the United Kingdom, the United States and Japan. 

Lemon-^mss oil. — Produced frrun the grass of the same name (i), 
the \neld being 0.2%, At present importers prefer the oil from Cochin- 
China and Reunion. 

oil. - ■ Gbtained by distillin^.., the fresh flowers of the cau- 
anga (i), a tree that usually florvers twace a year, giving 60 kg. oi flowers ; 
to obtain i kg, of oil requires at least 35 *^ kg. of flowers. This product is 
only exported in small quantities and it is not specially mentioned in official 
statistics; it has to compete w’ith yhing-ylang oil from the Philippines, 
which costs 10 times as much {2). 


(0 Ttiv c.ijujuU laicodoiJioti n. " Scri'hwaiid^rasri ”. ciironeUa oil. 

.V«n/Hv, Uinon is A. Xanhs var. //.-twiWWiHuck. Conangais GtwiOKri oro- 
rata (sec Note :). The two pvii),Lf ch.unjKica oil :\rc Mich-!uiChami\ic» I,. aud.V. 

Vitivert or ciiscii.s is .•! fituncuiits Rets, 

( 2 ) Ylaiig-yiaui: oil consist:^ of the liisi friictioiis ulUaintu iiulistilliiig Hu Howersuf Ca- 
oJoraia ; canauga oi! is the whole proauet from distilling these llowcrs. {£i.) 
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Champaca oil is obtained by distilling the flowers of two Magnolia- 
ceae (l) common in India and which flower throughout the year ; the oil- 
yield of the flow'ers is about 0,2 %. 

Veiiver oil is obtained from the roots of the vetiver or cuscus grass (i) ; 
the roots contain from 0.4 to 0.9% of essential oil ; no official statistics as 
to its exportation are available. 

Patchouly oil is obtained by distilling the stems and leaves of Pogoste- 
mon Patchouly Pell. The leaves can be gathered repeatedly, at intervals 
of 6 months. The east coast of Sumatra furnishes most or the supply ; 
so far it is not specially mentioned in the official statistics. 

Geranium oil is obtained by distilling the leaves of Pelargonium spp., 
the essential od of which much resembles that of the rose. It is widely cul- 
tivated, especially in rubber plantations. During some researches 'it 
was found that 71 plants gave 76.5 kg. of leaves, which produces 53 cc. 
of essential oil containing as much as 58. K % of geraniol, 

1 3' a - The Cultivation of Pyrethrum in Switzerland. - n./m the SchidiziTisch^ 

Apothcker-Zi'Uiin.;, VcpI. XVI, p. 429, 191^^, repnxhieed 3 L\BLAY in the Journal dc 

Fhdrrnacit; ct dc C/inwjt', Series y, Vol, XVIII, No. y, pp. 2 i 3 " 2 i 5 . Paris, 191^'- 

The pyrethrum from whose flowers the insect powder is obtained is 
the Pyrethrum cinerariaejolium of Montenegro, Dalmatia, Herzegovina 
and Istria, which grows up to an altitude of 3250 ft.. and P. roseum and ?. 
carnenm of the Caucasus and Northern Persia, which grow up to 6500 ft. 
Since 1912 the author has grown P. cinerariaefolimn in Switzerland and 
it has quickly spread. At tlie end of 1917, 97 plantations were established, 
with a total of 24890 plants. The dried flowers are now worth iiii. per lb. 
and the seeds 36s. 8 d. 

Sowing is done ill April to May or in July to August with freshly -gath- 
ered seeds, in lines 8 in. apart ; a mulch of leaves or fresh manure should 
be given, followed by watering and tilling. After 2 or 3 weeks the plants 
are already vigorous and they must be transplanted into warm, gravelly 
soil at a distance of 20 X 24 in. 

The plantation begins to yield well after the second year. Flowering 
takes place in May. The flowers are all gathered in June, when most of 
them begin to open.. and th6y are spread out in a shed in the shade to dry. 
The yield of dried flowers in 28 to 29 % of the fresh flowers. Flowers to 
be used for seed-production for extending the plantations are left on the 
plant until they have completely expanded (about July 15). 

Experiments have shown that Swiss pyrethrum powder is quite com- 
parable, as regards quality, to that from Dalmatia and Montenegro. 

1362 The Production and Price of Orchil. — /«-* )« vtvocr, Year iii, Xo jo, p. ?*);. 

Amsterdan, 191S. 

Orchil, a dye extracted from various lichens (2), is using forimpartiiig 
olive-green and brown shades to feathers, etc., especially ostrich feathers. 

(1) See uoie uu previous page. 

(2) These lichens belong to the genus Roccclla (K. tincioriu D. C.; R. phycopsis Ach , 
fuciiormisDX.), There are a number of substitutes for orchil, especially synthetic azo-coW 
pouiuls. [Ed.) 
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t IS extracted chiefly n the Umted Kingdom, the lichens being imported 
from the Cape Verde islands. Of late years the United Kingdom has ex- 
ported the following amounts to the United States. - 19U 220068 lb • 
1915 372 803 lb. ,1919, 512 607 lb. ; 1917, 209 383 lb. I'he increased ex- 
portation of orchil up to 1916 is due to the decrease in that of the German 
dyes ; the increased in price to 6 1/2 d. per lb. in 1917 against 3.7^. in 1914 
IS equally significative. ' ^ ^ 


„6 i - The Production of Divl-divi in The Dominican Republic. - Me lfcx r h. 

Commetee Reports, No. no, ]». ;t38, Washijigton D. C., Tr)i8. ’ ’ 

■ commercial name for the astringent pods of 

comna Wild, a leguminous shrub indigenous to the Dominican Republic 
The plant is between 20 and 30 ft. high and bears white flowers • the fruit 
IS a bean, about 2 in length, i in, in width, and about % inch in thickness ■ 

It contains about 30% of a tannic acid used in the manufactiirtofieather! 
The bean ripens and falls to the ground from November to April ■ if it rains 
while the beans are on the ground they are ruined and large quantities are 
lost in this manner, as November and December are rainy months in this 
Republic, 

Whole families of the poorer people devote their entire time to gather- 
ing divi-divi beans and bringing them to market. It is difficult to state 
the average yield per shrub ; some produce as many as 70 lb. or more, and 
others of the same age neld only half that quantity. Almost all of the 
divi-divi shrubs in the Puerto Plata consular district are to be found in the 
arid lands on the Province of Monte Cristi. They are not cultivated, but 
grow wild over vast sections of the Province. The town of Monte Cristi, 
on the north coa,st near the Haitian border, is the centre of the industiy and 
IS the port hom which most of it is exported. Divi-divi is usually packed 
for export in jute sacks weighing from no to 125 lb. gross. It was for- 
merly shipped to some extent in bulk in sailing vessels, but this mode of 
shipment has been discontinued, as it ivas not found practicable. The value 
of this product is determined by its quality and appearance ; large, 
plump and ruddy beans arc in goed demand, while small black and 
broken beans are unsalable. 

The annual cxjiorts of divi-di\d from Monte Cristi foimerlv exceeded 
2 000 000 lb. but of late years they have fallen below these figures. This 
decline in the output is attributed to a siiecies of orchid, wliich lives on the 
shrubs. This parasite reduces the production and often kills the plant. 

- othing has been done to eliminate this pest, although it has spread at 
an alarming rate, so that there is liardlv a shrub, wffiich is not infested 
with it. 

Prior to the w^ar divi-divi was exported to Hamburg almost exclusively. 
The past few years, howwer, it has found a ready market in New York, 
e prices W’ere formerly fixed in Hamburg at from 9 to 12 marks per 50 
los (from $0.0195 to $0,026 per lb.), but now it brings from $50 to $ 55 a 
ffin of 2 000 lb. f. 0, b. New York. 
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1364 - Comparative Results of the Growth of Heveti, Castllloa and JPuniuajii 
Rubber Trees at Tobago. — Verteuil, J.dc (Supcrintendeul of Field Experimcnt&j 

in the Bitlleiin 0/ tke Dcpuriment of Agriculture, Trinidad and Tobago, Vol. XVII, j’ 
pp. 50-51 + 1 Table. Trinidad, 1918. 

In 1907 five experiment plots were planted with alternate rows of 
Hevea, Castilloa and Fufitumia. When the trees were four years old (in iqh] 
the different plots were subjected to the following treatments : — 1) ma- 
nure ; 2) ammonium sulphate and potassium sulphate fertiliser ; 3) 
digo as cover crop ; 4) mulched with grass ; 5) control. 

As a result of the shade from the rubber trees it was impossible to grow 
the cover crop in 1914, and in 1915, manuring and mulching were no longer 
carried out regularly. The circumference of the trees was measured in 
1911, before the plots w'ere treated, and then regularly each year till Dt- 
cember 1916. The results obtained for each species respectively in each 
plot are given in a table and lead to the following conclusions : — 

The Castilloa grew most rapidly and the Fiiniumia most slowiy. After 
manuring the annual growth of Hevea was superior to that of Castilloa and 
best in the plot with a cover crop. The Castilloa did best in the plot 
fertilised with ammonium sulphate and potassium sulphate, and the Fun- 
tnmia in the control plot. 

In short, Ftmtuynia derived no benefit from the treatment of the plot;, 
Castilloa no apparent benefit and Hevea a slight benefit. It should be 
noted that the soil of the various plots, of excellent quality, was far from 
exhausted by crops at the time the experiments were under take 11, 

1365 - Effect of Grazing upon Western Yellow-Pine Repioduction in the National 

Forests of Arizona and New Mexico, U. S. A.- hill, R.K.fCrr:uijigi;x:imn:rr:.it] i > 

Dept, of BuUtlin Xo. 580, Contributing fi-o?n IKc Forest Service, 

Paper, pp. 2; -t- 2 -r 3 IMatc5. W' i^hinfUoii, 1 ). C., 

The present bulletin gives the results of a study undertaken to deter- 
mine the character and extent of the damage to young growtli of western 
yellow pine in the southwestern United States due to the grazing of live 
stock, and to find out the best means of keeping such damage at a mim- 
mum while permitting proper utilisation of the range. 

Of 8 945 trees of a size subject to grazing, observed over a 3-ycar pe- 
riod, I 493 or 16,7 %, were severely damaged each year and i 442, or 16. i % 
were moderately damaged. The most injured are the seedlings, 21 %cf 
which are seriously damaged. The damage gradually decreases with an 
increase in the size of the trees. Trees above 4-5 ^t-et in height are free from 
severe injuries from bro wising, but those between 3 and 6 feet in height are 
likely to be rubbed severely. 

The greatest amount of damage occurs during the latter half of 
and the first part of July, or when the effects of the spring dry period are 
most pronounced. The least damage occurs during the first few woks 
of the growing period, or before June I5- A very considerable amount 01 
damage is done during the main growing season and during the autuiM 
drying period. , . 

Under normal conditions of grazing, cattle and horses, and 

[13«4 nc.;] 
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deutally burros, do an inconsiderable amount of damage to reproduction 
Sheep under the same conditions may be responsible for severe injury to 
II % of the total stand. On overgrazed areas all classes ot stock are apt, 
however, to damage small trees severely. Cattle and horses may damage 
about 10 % of all reproduction. When sheep are grazed along with them, 
however, at least 35 % of the total stand may be severely damaged. Ordi- 
narily sheep cause about seven and a half times as much damage as cattle. 

The density of forage does not affect the amount of damage that may 
be caused on a given area. The suitability of the forage to the class of stock 
using a range has also an important influence upon the amount of damage to 
timber reproduction. Because of the suitability of the pure bunebgrass type 
to sheep grazing, the reproduction over approximately Y^ot the bunchgrass 
type 'on one National Forest is being seriously injured. The amount of 
palatable feed available during the grazing season, and especially during 
June and July, has also an important bearing upon the amount of damage 
that grazing will cause to reproduction. During a fae^ourablc year the 
damage may be iS % less than during a subnormal year. 

The manner in which stock is handled has much to do with the severity 
of grazing damage. Cattle are likely to injure 22 % of the trees between 3 
and 6 feet in height that grow on areas where they are accustomed to con- 
gregate. Sheep severely injure reproduction along drive w.ays and on bed 
grounds. 

Grazing is believed to have a largely neutral effect upon the germina- 
tion and early establishment of reproduction, but to have an important 
effect in reducing the destruction of reproduction by fire. The effect of 
grazing uiroii the height growth of reproduction is marked. Severely in- 
jured trees grow only from V3 as fast as uninjured trees. Grazing in- 
juries are not responsible for the common deformities of mature trees. 

It appears that the permanent effects of grazing injuries upon the 
development of damaged trees are not serious, promded they have a chance 
to recuperate. If grazing is unrestricted, about 15 % of the total stand is 
likely to be killed during the period required for re production to become esta- 
blished. Reproduction that has been impoverished greatly by grazing 
is more likely to be attacked by fungi and insectsthan uninjured and \dgor- 
ous reproduction. However, the ordinary grazing injuries are not believed 
to increase seriously the danger of such attacks. 

1366 - National Parks in Spain. — f/<- /(? Kini Socirjiij df Cnc- 

srafU colonial y nurcauiU. X\', N’t’s. S-in, ]i]). 37(j-3rr- Augu.'^t* 

Oclolxr. 1U18. 

By the royal decree datid August 16, 1918, was founded in Spain, bc-^ 
sides the National Park of “ la Montana de Covadonga ” or " Pena Santa 
in the Asturiaii-leonids Pices de Fuiopa (l), the National Park of Valle 
de Ordesa '"or “ rfo Ara ”, in the Arragonesc Pyrenees. 


(i) Sec al'^o R,, June lyiy, X'u. .rUx {Rd.] 
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LIVE STOCK AND BREEDING. 

1367 ~ On Ocular and Locomotoi Troubles in Equine Trypanosomiasis, in Morocco.- 

Velu, H. (Research laboratory of the “ Service cic TEIcvagc”), in the Bulletin dc la 

SociHe de Pathologic Exotique, Vol. XI, No. 7, pp. 566-568. Paris, 1918, 

The author consider ocular and locomotor troubles and their respective 
importance in equine trypanosomiasis, in Morocco (i). 

Ocular irouhUs (yellowish conjtinctiva, sometimescongestionof the coa- 
junct va, cedema;;ous eyelids, often true conjunctivitis as well) are fairly 
constant, but they are notimportant aslocomotor troubles. iSeveitl ek^s 
ocular troubles can become much more serious in grave cases of rapid course; 
the eyelids are swollen, the eyes completely closed, there are tears of blood, 
and even keratitis is sometimes observed. The author ejuotes tnie of 
these serious cases which he had examined closely. 

Locomotor troubles are, together with stupefaction, among the most con- 
stant symptoms, although they vary according to tlie animal and the intens- 
ity of the attack. They may be shown by slight difficulty in walking, un- 
steady trotting, as well as by being more e\ddcnt, even showng paraplegia 
and an incomplete coordination of movement whieh may lead to loss oi 
balance. Very evident locomotor troubles are, in addition, accompanied 
by incontinence of urine. 

1368 - On the Mortality from Trypanosomiasis of Dromedaries. - skuci.nt, edmond 

ami Etiesne, Foley, H. and Ehkritier, .V. (lustiiut Pasteur U’.VlgCTit), m the 

Bulletin de la Societe dc Pathologic Exotique, V'ol. XI, Xo. 7, pp. 308-370. Pari.;, t;,:\ 

The observations described by the authors are those on the first cases 
of trypanosomiasis of the dromedary (“ debab ") which could be contndled 
by laboratory methods during the whole of their duration. In 2 cases of 
natural infection the animals died after 4 months ; in one case ed’ infection 
by inoculation the animal seemed to have recovered in months. The 
authors have also considered the part played by over-driving and by iiitfei- 
current diseases in the death of infected dromedaries and they' have found 
that trypanosomiasis of the dromedary decreases its usistanceto fatigm: 
and privations (action of cold, fasting, heavy rain, etc.) and rendeisit much 
more sensible to other infections, which is a characte r very similar to 
malaria. 

The authors state that amongst Algerian livestock, 10 % of the aninials 
are usually' infected with trypanosomiasis. 

1369 - Endoglobular Parasites of the Horse in Morocco. — vklu, ir,, in the Buih-Hn ,i. 

la SociHe de Pathologic Exoliqu^, Vnl. XI, No. i, pp. 26-27. Pari?, January <1, C'*'. 

Work carried out in the research laboratoiy of the " Service de I’Eic 
vage^ "in Mo r occo . 

In Morocco there are tw^o equine piroplasmoses : — 

1) true piroplasmosis, due to Piroplasma caha^lli, With hatmoglobu*.- 
uria, paresis, and sometimes paraplegia ; 2) equine mittalliosis due to A /fi' 

\ij alsu E., June i<)i7, No, 50 2. 

[I361-I3«9] 



HYGIENE 


’457 


tdhaeqm, of which the author has seen but one case, wliich ended fatally 
In there was very strong jaundice and haemoglobinuria ; three 

fourths of the erj^hiocytes were parasitised at the moment of death and 
more tiiaii Jialt oi them contained two or more parasites. 

,370 The Etiological Cause and Treatment of Granular Dermatitis of the Horse- 

- \ AN SaQlgi^ R., in the: BiiUdm dc la Saciete de Paiholoii-ic Fxid.gue, Vol XI Xo 7 
PI). 575-5 7 ». Pans, ^ 1 "-1- .>0. /, 


Some recent experiments of the author confiimhisown previous obser- 
vation that flies transmit the larvae of Habronema, the etiological cause of 
"summer seres The author has further observed that the parasite 
found in the nodules of summer sores ” is a wandering larva oi Habronema 
tnuscae. Urvae of Musca domosiica, bred in the laboratory were placed in 
fresh manure from a horse known to be parasitised by Habronema muscae 
The flies bred out from these larvae were found to be infested by Habro- 
nma larvae at the rate cf 70 % ; the fiv can only be infected during its 
larval stage. Observations on Habronema larvae isolated from the flies 
enable the author tc state that when placed on the dry skin or on the hair 
thL‘ larvae could neither move about nor pierce the skin, and so died quickly, 
and that they could only fix themselves at breaks in the continuity of the 
skin or on lubricated mucosa. Direct infestation by manure is thus very 
uncertain. The treatment may be prophylactic and cuiative. 

PROPllYl.ACTrc TREATMENT. — This consists ill fighting against Hahro- 
ncma, which lives in enormous numbers in the stomach of the horse. To de- 
stroy the adult fornj, admini.ster arsenic at the rate of i to 2 gm. per day ; to 
destroy the larval form, abolish the permanent litter and bury the fresh 
manure each day in the fermenting manure heap ; the Habronema larvae, 
like those of flies, are killed by the heat developed in the manure ; this is 
the bio thermic method proposed by Roubaud (Compter Rendus Acad, 
des Sciences, 1915, p. 325). It is obvious that combating the flies helps in 
fighting against the spread of summer sores, which must be specially pro- 
tected in the hot w’eathe] by' dusting the sorts with som- diving powder. 

Curative treatment, — The author has obtained the best results by^ 
disinfecting the sore, then applying a power composed of 100 parts of gy p- 
sum, 20 of alum, 10 of naphthaline, and 10 of quinine. The sores soon heal 
up if the plaster is kept renewed as long as there is any break in the skin. 

In an additional note AI. RouBAUusays that the bioihcrmic meihodsug- 
gested by him ought to be more widely used in veterinaiy’ hygiene, for the 
heat product d by’ fermenting Imrse manure can als(i be used for destroying 
the eggs and larvae of othei parasites of the horse — oxyunis, ascarids, 
strciigylids^ ttc. — present in the manure. 


1371 - The First Tests of Vaccination against Epizootic Lymphangitis, — bocvet, 

A,, XE(;«E,E..ainl RoiG, a , in tlu' liu!lii;ii d,- In d- rntholojc Exofiau,\ Vol. XT, 

7 , l>p. 551-55.1. Poris, 

By me-ans of cultures of Rivot.ta's parasite, obtained recently, the 
authors have been able to carry out tests of preventive vaccination against 
epizootic lytnphangifis (i), which previously was impossible as the ciypto- 

(0 See /?,, 8 opl, 1918 . Xo, lOo:. (Fd.) 
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COCCUS had not been cultivated in series. The method is based on the fact 
discovered by the authors, that the serum of animals affected for more than 
15 days, or cured, is rich in antibodies and that the natural cr experimental 
disease confers immunity. The colonies of cryptococci, two months old 
are ground in a dry state, emulsified in physiological salt solution, then 
placed in capsules which are heated at 62-64° one hour. Four hypo- 
dermic injections of 5 cc. are given in the neck at intervals of 8 days. 

The authors describe, as an example, an experiment made on 4 healthy 
horses treated by this method. The injections caused a slight oedema at 
the point of injection, followed, after its disappearance, by a slight harden- 
ing, but causing no open abscess. Eight days after the last injection, 2 
horses were given, as a test, a hypodermic injection of 4 cc. of living cultures 
of cryptococci ^musified in physiological salt solution, The results were 
as fellows ; — the two vaccinated horses not inoculated with living cultures 
showed no symptom whatever of lymphangitis after 3 months ; nor did 
the other 2 horses. The authors conclude that the vaccinated horses seem 
to have been immunised by the injection of heated cultures against the 
inoculation of living cultures of Rivoeta’S cryptococcus. They further add 
that the 4 horses vaccinated lived in the closest contact with gravely infected 
animals, and that these results show the possibility of vaccinating horses 
against epizootic lymphangitis by inoculation of sterilised cultures. 

1372 - Distomatosis and Glycosuria in Cattle, in Brazil. — parrevl\ Horta, p.. in 

A L*iti.>ura, Year XXII, Xo?. 3 aivl 4, pp. 137-15S. Rio (ic Jantiro, 191S. 

In the course of his work on rabies the author foilnd, some years ago, 
while doing post mortem examinations on cattle, the presence of a htlnim- 
thid otten completely blocking the bile ducts and which was a large dislo- 
mum now known as Eitrithrema pancrcaiicim. Since then, when carrying 
out post mortems the author has always looked for this distomum and ht 
states that there are few occasions when he has not found the parasite. 
Recently he also observed it in large numbers in the pancreas of a calf,thii; 
showing that it can abundantly infest a young animal. 

Seeing that these parasites are found in large quantities in the livtioi 
animals suffering from glycosuria, the author suggests a relation of cause and 
effect between the two facts and throws doubt on the value of glycosuria 
as a diagnostic index of rabies, an index usually considered as quite sure. 

1373 - The Presence of the Virus of Rabies in the Spleen. — kemlincf.r, 

de Vly\$iiUit Fi^sieur, Vol, XXXH, No. S, pp. 406-412 -f .\ Tabic?. Pari^^, 191 ^ 

In a series of inoculations of the spleen of a guinea-pig that had died 
from rabies into other guinea-pigs, the author found that the virus ot ra- 
bies occurs much more often in the spleen than is generally admitted. 
The presence of the virus in that organ is completely independaiit froffl 
any port-mortem generalisation (i), as putrefaction is rather a hindrance 
to the diffu=^ion of the vims of rabies in the spleen. 


(i) See R. 


Out., No 
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1374 - The Consol of the BIow-Fly and the Sheep Maggot Fly in Queensland (it 

has mack a cheap trap for blow flies {CalUphora sp.) with a petrol tin The 
tm IS cut near the square upper end, on three of the vertical sides, then the 
upper part thus cut is bent over on the vertical side left intact ■ in this wav 
an upper and a lower compartment are formed. In the lower half decom- 
posed sheeps entrails are put as a bait and in the upper half a .sweetened 
arsenical solubom Two strips of flannel, ateut 2 in wide are arranged so 
that they reachthe bottomof the liquid and rest on the bait which is thus 
kept well penned. The bait must be well decomposed before using or 
the arsenic will prevent it from decomposing. 

II. - CONTSOI, OP THE Sheep IVUggot Fly [Lucrlia imeata). - The 
anthor (L. G. JONEs) thinks that the dags where the fly usually lays her 
eggs, should be left on the sheep, instead of cuffing them as is often done ' 
the dags should be poisoned by submerging them in a verv strong arsenical 
solution. The solution is prepared by heating lb. of washing soda in 
4 gallons of ram water nearly to boiling point and then adding i lb of com- 
mercial arsenic ; it is then brought quickly to the boil, continuing for 
15 minutes. As soon as the mixture is liftedofi the fire, 4 pints of cold water 
are added and stirred Well in, as after arsenic has been boiled in water it 
goes more completely into solution when suddenly put off the boil. The 
author is of the opinion that there is no advantage in using poisoned offal 
baits. It has even a contrary effect for, after a short time the fly leaves 
Its natural medium -carcasses - and attacks the sheep. On the other hand 
the poisoned dags repel the flies, to the advantage of the sheep In addition 
the sheep should have an arsenical sheep lick (4 parts of salt 1 part of a 
mixhtre of ®/,of iron ore and 1/4 of mispickel). All the arsenic would not 
be absorbed by th» organism, and apart would pass out with the droppings, 
which would then be in such a condition as to retard greatly the develop- 
ment of the maggots. If the fly lays eggs on any part of the sheep's body 
other than the tail, it is because the yolk is diseased (damp, sticky and often 
badly smelling), the sheep being in bad health. In this case iron is a verv 
appropriate medicine for sheep (2). 

1375 - On a New Disease of the Dog in Senegal.- iieckexroth. f . i„ ih, u 

lt«lM P.uUu.. Vol. XXXII, N-o. .s, ,,p. 

The author records the appearance in Senegal ot a special, and possibly 
new, disease ol the dog. It is chiefly shown by nervous disorder ending 


111 Set- 77 ., 1, 114, Xo. joi;: A'., khi, Xn., .),I1 and 0131 ; A., t,|io. Xo, lea,! (Ai/.) 

■ (1) Redurt to a fine powder and mix i p.ait „I iron-tone {containing chieflj' a mixture 

(•rrtjiis and feme oxides) with 4 jnirts of mi^pickc) ; mix the wtiulc M-ith salt at the rate of 
I to .t autl give the stnek free access to it in their troughs. This provides a good remedy 
Sanijst intestinal andblooti parasites as wdl as an cxecllent tonic. The author made this 
nsctn-ery by noting that , in certain pastures of New South Wales the sheep thems-elves seek 
m-Kt ironstone occurs. Pastures where ironstone occurs arc among the 

Remedy for Worms and Blood Diseases in Stock, in 
.imland A gncitif Ural Journal, \t)l ix^ Xo, ]>p, 48-51. Brisbane, February, 1918. 
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in death and, in some points, resembles rabies, of which the author suggests 
it may be an atypical case. 

The symptoms observed and the results of the laboratory researches, 
directed especially towards the diagnosis of rabies, are described. Negri 
corpuscles in the horns of Ammon were sought for in four dogs but with 
negative results. 

1376 - Description of a Bacterium which Oxidises Arsenites and of Another which 

Reduces Arsenates, Isolated from a Cattle-Dipping Tank in South Africa, c.mekx, 

H., in The South Airican Journul of SciVnor, Vol, XIV, No. n, pp, 465-467. The Ciipc, 

lime, 1008. _ 

A number of arsenic-resistant organisms have been isolated from a cat- 
tle-dipping tank. These include : — 

1) An oxidising organism, changing arsenites to arsenates, causing de- 
terioration uf arsenical dips, and which seems to be the only one to which 
rapid oxidation of arsenites is to be ascribed. It has been provisorily 
named Bacterium arsenoxydans ; its dimensiens are variable (length i to 
3 u ; breadth 0.3 to 0.6 jji). It is easily differentiated from other organisms 
by its high tolerance to arsenite, the limit of tolerance being about i %. 
Under suitable conditions the rate of opdation increases as the concentra- 
tion of arsenite decreases. 

2) A reducing organism which under normal conditions rapidly reduces 
arsenates to arsenites. This organism has been named Bacterium arsenrs- 
ducens and appears to belong to the colon-typlicid family, from the other 
members of which it can easily be differentiated by its high resistance to 
arsenites. It is polymorphic, motile and of very variable dimensions 
(length I to 6 (JL ; breadth 0.3 to 0.6 pt). 

Other arsenic-resistant organisms have been isolated from the dipping 
tank. They neither reduce arsenate nor oxidise arsenice. Amongst tk-se 
are members of the putridum group one of which, B fluorescens nondiquc- 
faciens, can grow freely in concentrations up to i % As* 03 as aisenite. 

1377 - Elimination of Arsenic after Ingestion by, and Injection into, Live Stock, and 

After Absorption through the Skin by Dipping. - Gkeen, ii. h., in The 

African Joitnia! Science, Vol. XIV, No. 11, pp. 47--4;3. The Cipo, June, uk-S. 

Numerous experiments have been carried out to show the distnhiitioii 
of arsenic in the stomach and intestinal tract at various intervals after 
dcsing and cn its rate of elimination in the urine and faeces. The distri- 
bution of arsenic in the different compartments of the stomach of the sktp 
depends upon the path taken in swallowing. If the animal takes material 
voluntarily, as in the form of a lick, the greater proportion passes into tk 
rumen, and thence slowly through the abomasum into the intestine. U 
the animal is forcibly dosed, a cousidrable part of the arsenic may pass ui- 
rect to the abomasum, from which it is more rapidly passed on into 1 lie m* 

testine. ■ • aOv 

Rate of absorption and elimination of s.^luble arsenic is rapid, ana a 

path of elimination of either arsenite or arsenate of sodium is chiefl\ hv Ik 
kidneys, about V5 the dose appearing in the urine, and only^/j, or lej>' 
in the faeces. After ingestion 25 % of the dose may be eliminated m 
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urine withiu 24 hours, and as much as 60 % within 48 hours; later, the urine 
only conUins traces. In the faeces the maximum output usually occurs 
in the third day, and by the seventh or eighth day the solid :xcreta are 
practically arsenic-free. 

When soluble arsenite is injected straight into the blood stream the 
path of elimination is almost wholly through the urine. Elimination be- 
gins almost at once, and several per cent of the injected amount may appear 
within half an hour. ^ 

The data for horses and cattle are more limited. With the horse, 
however, the absorption of soluble arsenic appears to be less complete, and 
a large proportion is eliminated in the faeces. The amount of arsenic 
eliminated by cattle and horses after dipping in arsenical tanks is very small, 
and the currently accepted data are shown to be erroneous. Currently 
accepted data for arsenic retainedin theskinof dipped animals are also shown 
to be too high. 

1378 - Researches on the Utilisation of Inosite by the Animal Organism. ^ i. Ander- 

son, R. J., Influence of In(j.;ite on Ihe Respiratory Quotient in the Dog, in theAVzi' York 
.Uriculiural Expcrimait Slat, an !\ chnical 54, pp. 3-9 + 4 Tables, ~ II. A.N- 

OERSON, R. J. and no.swOKiH, A. W. , Infliieiice of Itlositc on the Metabolism of ilan, 
I bill, pp. 10-16 4- 6 Tabh-s. Geneva. X. Y,, 1916. 

I. — Inosite, discovered by Scherer in muscle, has since been found in 
many animal and plant tissues. The author reviews the chief work done 
on the utilisation of inosite by the animal organism (Kulz, Mayer, vStar- 
kensvkin), which shows that a very small quantity of the inosite ingested 
is eliminated by the kidneys. In order to obtain further data on the sub- 
ject, the author observed the influence of the ingestion cf inosite on the 
respiratory quotient of the dog. The dog was fed with meat once a day 
together with 2 gm. of inosite per kg. live weight and was then at once 
placed in a respiration chamber. Under these conditions no noteworthy 
changes were observed in the respiratory quotient. In addition it w-as 
found that inosite is neither stored up nor oxidised, the greater part (about 
77 %) being excreted unchanged mostly in the faeces and a small part 
in the urine. 

Results of observations relating to the influence of inosite on 
the metabolism of man. One of the authors took 10 gm. of inosite 3 times 
a day. It first acted as a purgative but, after a few days, the stools become 
normal. Here again, no sensible effect of the ingestion of inosite on the 
metabolism of man was observed, if it is not a greater excretion of creatinin 
which became manifest as soon as the subject ceased to take inosite daily. 
It was also found that, in man, a very small amount (g %) of the inosite 
ingested is eliminated in the urine, while the faeces contain none at all. 
Ihe authors have not yet been able to ascertain how the remaining qi % 
is utilised in the organism. 

1379 - The Dietary Qualities of Barley.— Stef.nbock, il.kent, h.e. uikI Gross. e.g. 
(VU) jralo.-y of .VgricuUuriil Chomistry. University of Wisconsin), in Tki Jourualcf Bto- 
lo'^tca! Clicmtsiry, \'al. XXXV, X'o. i, pp. 61-74 -f Diagrams. Biiltimorc, July, iqiS. 

The authors studied the dietary’^ qualities of barley' with the lielpof 
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investigations similar to those used since the work of Hopkins, Osborne 
and Mendel, Funk, and Me Collum, which have already been applied to 
various foods (i). Rats were used in the experiments. The food (barley 
inthis case) was first ground to a coarse meal, dried for two hours at 70 to 
8o®C. and ground to a fine meal to which were added the usual supplements 
casein, butter, fat, mineral salts, etc. 

Conclusions. — Barley alone cannot satisfy the requirements of a 
growing ainmal, or even allow any noteworthy amount of growth. The ad* 
dition of the fat-soluble vitamine (given as butter fat) remedies this defect 
to a certain extent, whereas casein has little effect. The addition of mineral 
salts gives better results. When all these supplements are added growth 
is normal. Barley contains the water-soluble vitamine in abundance 
but neither sufficient fat -soluble vitamine nor sufficient protein (only 13,6 %). 
Both of these, as well as mineral salts, must, therefore, be added to a ration 
consisting exclusively of barley, to allow normal growth. 

1380 - The Cleaning and Crushing of Locust Beans and the Removal of their Kernels. 

— Gouix, R., in the Journal d'A'^rtcuUurc pratique, Year LXXXII, Nd. 2o,])]>. 

Paris, October 3, lyiS. 

The author points out that accidents often happen to animals fed on 
locust beans as a result of the formation of plugs in the digestive tract. 
For this reason the French Military Administration, when it introduced lo- 
cust beans into the rations of army horses, ordered that the beans must 
first be cleaned, crushed and freed from their kernels, only i % being al- 
lowed to be left in. The food thus prepared was called " caroubine ”. Dur- 
ing 18 months the author was in charge of the supervision and reception 
of this foodstuff which was sent to all the depots of the 15th District. 
Throughout this period no mishap was reported. 

To test the possibility of introducing locust beans into the diet 
M. Fourcade, Chemist of the Commissariat Laboratory, made a chtniical 
analysis of them which gave the following results:— moisture 11.79%; 
ash, 4.90 ; fat, 1.90 ; nitrogen, 23.62 ; starch, traces. This absence of starch 
in a seed is notable. There is no doubt that the kernel contains a special 
substance which causes the formation of plugs and may even have a 
paralyzing action on the peristaltic movements of the oesophagus. The 
irregularity of the effects leads to the supposition that this substance oc- 
curs in more or less large quantities according to the state of preseivation, 
origin and variety of the lociis'c bean. Grafted trees give pods much 
richer in saccharose and without the bitter taste of those from seedlings. 

The author and M. Andouard have had no opportunity of observing 
accidents to cattle through eating locust beans. These may be due to di- 
gestion by rumination. It is probable that, mastication being less complete 
(owing to the sharp, woody parts), cases of suffocation are rather more fre- 
quent than in horses. The cleaning and crushing of locust beans, and even 
the removal of the kernels, are advised, the expenses incurrt d being amply 
compensated for by the security obtained, 

(i) See R. Jan., Feb., March, April, May, June, July, 1918, Nos, z, 6z, 186, 316, 377, .v!'> 
659, 662 and 782. (F.tl.) 
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1381 - Value of Bulbs as a Cattle Food; Investigations in.the NetheTlands. -Ezen- 

i>\M, J- A., in Vefsla^en van den Landbouwhunii^e Onderzoekin^en der itykslandbouw- 

proefsiations, No. XXII, pp. 176-185 -f 5 Tables + 13 Figs. The Hague, 1918, 

Among the many vegetable products which have been used recently as 
cattle food there are many which, although their utilisation for such pur- 
pose is not new, have rarely been specially t xamine d from the point of view 
of their food value. This is the case of bulbs, grown over 12 355 acres in 
the Netherlands in I913. Under present conditions it was, therefore, na- 
tural to attempt to use these bulbs as cattle food, and to study their food 
value. The Royal Agricultural Station for the Control of Cattle Food at 
Wageningen made experiments on this subject. The following analytical 
results were obtained for bulbs of narcissi, tulips, h^^acinths, gladioli and 
crocuses respectively ; — Albumen 2.5, 3.8, 2.4, 3.0, 5.2% ; fat, 0.3, 0.2, 
o.i, 0.2, 0,3 %: starch 29.6, 34'^ 24,3 25.4,42.2%; crude fibre, 1.8, 1.6, l.o, 
1,4, 2.5%; moisture, 64.5, 59,2, 71.2, 68.7, 48.9 %;ash, 1.3, i.o, 1,0, 1.3, 1.1%. 
These figures show the bulbs to be comparable to potatoes, the average dry 
matter content of which is, however, only 25 %, whereas that of the bulbs 
is much higher, almost double in the case of the crocus. Supposing the di- 
gestibility of the starch of these bulbs to be 90 % as in the potato, the starch 
value on a dry matter basis would be narcissus bulbs 27.0, tulip bulbs 
31.0, hyacinth bulbs 21.9, gladiolus bulbs 23.8, crocus bulbs 38.8. Kell- 
NEK placed the starch value of the potato at 19, so that, according to these 
data, the maximum price of the bulbs should be 1.42,1.6, 1.15, 1,25 and 2.0 
times that of the potato for the narcissus, tulip, hyacinth, gladiolus and 
crocus respectively. The food value of these bulbs, therefore, diffe rs widely 
and is dependent especially on their dry matter content. The scientific li- 
terature gives little information on their practical use and most of the in- 
vestigations on the subject are old, FrohneR {Lehrhuch der Toxicologic fw 
Tkrdrzien,-pi. 156, 1890) says that Narcissus pseudo-narcissus and N. poeticus 
cause poisoning by an alkaloid, narcitine. As such poisoning has been 
observed in cattle, pigs and goats the unsuitability of narcissus bulbs as a 
food may be considered definitely established. There is also doubt as to 
the effects of hyacinth bulbs though when boiled the y may be safely fed to 
stock. The same may be said of tulip bulb.s w’hich should be boiled several 
times renewing the wmter each time, Crccus bulbs Nvhich, according to 
Robert, contain saponin, may be fed to young pigs if small quantities are 
given at first and increased gradually ; pigs may even be fattened by this 
process. There is little data on gladiolus bulbs, but the author has been 
unable to trace any record of evil effects following their use. 

In times of shortage the use of these bulbs as a cattle food is worthy of 
attention if the above mentioned precautions are taken. As these precau- 
tions vary with the different kinds of bulb it is necessary to be able to recog- 
nise to what variety the bulbs belong or, if the food is composed of a mix- 
ture of bulbs, the material used must "be knowTi. To facilitate this the au- 
thor gives for each species of bulb short indications on the shape and size 
'if the starch grains, the position of the hihmi, etc. Micro-photographs 
are also given. 
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13S2 - Crosses Between the American Bison, the European Bison and Domestic Cow 
Ittade in the Zoological Garden of Askania-Nova (Government of Tauride, South 

Russia) (0- — IVANOV, K. ami I’HILIPTSC'HEAKO Jiir, (Zootechnioal Station i>f thf w- 
tcrinary Service ul Askauia-N'ova), in th^ Zt'itsch/ift tiir induklive Absiammitu-s- uiul 
Vert'fbun-slthi-:^ \'o\. 16, Pi. 1-2, pp. 1-4^ 4 - la'ipzi^S 

During the summer of 1913, the authors studied the crosses made by 
M. E. Fai^z-Eein between the American bison (Bisow americanns), Eu- 
ropean bison (Bison 6o»flSMs)andthe domestic cow in his zoological garden 
at Askania-Nova ; there were then 25, the most typical of which wtre 
described, with figures and mesuiements. 

Crosses between American bison and European bison. -Ac 
cording to the authors such crossts have not been previously made savi 
at Askania-Xova. There were adult hybrids (2 S^ytar old malts andom 
4-year old female, “ Sanka "), produced from a male European bison ant 
a female American bison. In 1911, the female " Sanka " was mounted b) 
a European bison, and produced a heifer calf in 1912. Next crosstel wit! 
a American bison x European bison hybrid, she gave, in 1913, a bull calf 
this represents the Fg generation of the cross between American and Eii 
ropean bison. The progeny of the female “ Sanka " are*stiU too yonnjrtt 
be used in the research. 

The American X European bison hybrids have, as regards their ixttiio] 
a form intermediate between that of their parents. The head, as ugaid 
the hair and fringe on the throat resembles that of the American bisem ra 
ther than that of the European one. The hump is smaller than in the Arne 
rican bison and its sweep to the head is less stiff and is more similar to tlu 
European bison. The resemblance of the animals to the Eniopean bi^u 
holds good also for the liind-quarters. The tail is of intermLcliate devoop 
ment . 0 11 1 he c 0 nt r a ry t h c c 0 lo u r i s 1 i ke t hat 0 f t he Eu r opi an hi so n . A; 

regards size and development the hybiids equal or surpass their parents 
If their characters remain constant in future generations (wliich is not yd 
certain), the authors think the se forms would have to be considertdas a ntu 
species, which they propose to call Bison falzfcini, in honour of the breeder 

Crosses between American bison and domestic cow. - On cross- 
ing a male American bison with a domestic cow, 2 males (now^ aged 14 and 
13 years) were produced in the first genei ation as well as 2 femak s (13 aiic 
II years). As the 2 malts {" Mischka ” and " Selifon ”) were sterile tluv 
were castrated. The females (“ Star aja and " Podpalaja howevti 
were fertile and on crossing either with American bisons or domestic biub 
calved each time. 

Of the two half-blood males, the authors only studied “ Mischka " 
typical intermediate form between American bison and domestic cow . The- 
head, with a beard, strongly resembles that of the American bison. Tb 
tult of hair at the low'er part of the chest is also characteristic. The fn-b 
legs have long hairs falling down to the knees. The horns are, how\v»r, 
like those of the mother (grey breed from the Ukraine steppe s), Tlu luaiip 


(i) Sec also R . Jiitu- I'ti.u ('>4" 
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is less pronounced than in the American bison, but is of the same type. The 
back and hindquarters are very like those of the American bison ; the tail, 
intermediate between that of the American bison and that of the domestic 
cow, is shorter than in the European bison. The skin is of a dark colour. 

Amongst the half-blood females, one (“ Steraja ”, obtained by the cross 
American bison X grey cow of Ukraine steppes) well shows the type inter- 
medial^ between the parents, although its characters are less marked than 
in the male progeny. This animal resembles an ordinary cow much more 
than its brother does an ordinary bull. The head, which is bearded, resem- 
bles that of the American bison ; the chest has a tuft of hair, The horns are 
those of the domestic cow, The thorax is shaped generally like that of 
the cow, and the hump is not pronounced. The hindquarters recall those 
of the American bison ; on the contrary the tail is morelikethat of thecow. 
The colour is dark. 

Another half-blood female, ” Podpalaja ”, is clearly different from the 
preceding one, for it is the daughter of another American bison and a Short- 
horn cow. It resembles the cow much more than the first, especially in 
the head. The beard and the tuft of hair on the chest are not much developed ; 
the animal has a hump. The general colour is black, wth white splashes 
on the belly and lower chest. HexselER's observation that, in cross- 
ing Shorthorns with various wild forms (gayal, yack, etc.) the stripes some- 
times seen in Shorthorns appear, has not been confirmed in this case. 

The half-blood female, ” Staraja ”, crossed with an American bison gave 
a lieifer calf, ” Slepaja ”, which is a ^|^ blood female bison. This animal 
is more like a female American bison than a cow. The head is that of 
the American bison, the ntck and beard are strongly developed ; the lower 
part of the che.st had a heavy tuft of hair. The horns have, like these 
of the i/^-blood forms, the characters of the horns of the domestic cow. 
The hump is small and the hind-quarters resemble those of the bison. The 
colour is like that of the American bison but is lighter on the hindquarters. 

On crossing the half-blood female ” Podpalaja ” with a Shorthorn bull 
a female (” Belaja ”) was obtained with Shorthorn and ^American bison 
blood. This animal so closely resembles the ordinary cow that its hybrid 
character cannot be determined at first sight. White colour. The only cha- 
racters recalling the grandfather (American bison) are the hump and the 
tuft of hair on the lower part of the chest. 

As regards temperament, all the hybrids (including the ^ 4 Shoithorn 
cow) resemble the American bison most. 

Crosses betw'KKX Europe.vx bisox .\xd DOiiEsnc cow. — A halt- 
blood male (” Herkules ”),son of a European bison and a grey Ukraine cow, 
was sterile, and so was castrated, like the half-blood American bisons. 
It resembled the Pairopean bison much less than the half-blood American 
bisons do the American bison. The head is that of the cou but it has a 
beard and there is a tuft of hair on the chest. From the length and shape-, 
the horns are of the bovine type. There is a hump, but it is smaller than 
in the European bison. The general constitution and colour make it an 
intermediate form between European bison and Ukraine cow. 
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A half-blood female (“ Galka "), out of another European bison and 
another grey Ukraine cow, shows similar characters, and resembles rather 
the domestic cow. The head is that of the cow and the hoi ns are those 
of the Ukraine cow. From the father are derived the beard and tuft of 
hair on the chest. The body is similar to that of the cow, but there is a 
well developed hump. The animal is coloured like the mother. 

Another half-blood female {“ Dunja’’), out of a European bison and a 
grey UTeraine cow, has similar characters, but on account of the amnial’s 
youth they are less pronounced. The colour is not grey, but black. 

The half-blood female “ Galka '' crossed with a European bison gave 
a bull calf (“ Otboj with European bison blood. Allowing for its 
small size and other characters showing mediocre development, it is fairly 
distinct from the half-blood forms ; it is most like the European bison. 
Both head and che st are very hairy, and the horns are of the cow-type. The 
hump and hind-quarters completely recall the European bison, while 
the colour is more like that of the cow. On the whole, this male rest mbits 
a European bison most. 

A ^ 4 blood female (“ Golubka "), out of the %-hlood female “ Galka ” 
and another European bison, has the same characters as the male " Otboj ”, 
but temperament, horns and colour are most like those of the European bison. 

“ Trioenous” hybrids BETWEr:^ European bison, American bisox 
AND Domestic cow. — These are the progeny of the half-blood fcmalts 
(whose father was an American bison and mother a cow) crossed with a 
European bison. The males have not yet been used for reproduction, but 
they should be fertile as the sperm of one male contained iioimal sptinia- 
tozoa. The females are certainly fertile. The authors describe sc^me of 
the hybrids. 

The male “ Bjelmordij ” differs from the half-blood American bisonand 
the half-blood European bison by many characters. The head and strongly 
hairy coat recall the wild American bison, but in most of the characters 
it resembles the European bison. The beard and tuft of hair are as well 
developed as in the European bison, but the front quarters are less hairy 
than in the twD species of bison. The horns are like those of the cow; 
the colour is dark, as with the European bison. This is a most original form, 
which most resembles the European bison (not as much, how'ever, as the 
•/j-blood male “ Otboj '), but showing a notable maternal influence. 

Another male, " Pctjka ”, is very similar to the previous one, hut is 
smaller. The difference is seen in the {ore-quaittis (nape, neck, chest) which 
are more like those of the cow. 

In a third male, ” Diibass ”, the characters are the same as in the prt- 
vious one ; the hair of the head and fore quarters most resemble those of the 
male Bjelmordji 

Another male, ” Martin ”, has characters very different from the 3 
previous ones. The hair on the body and fore-quarter is less developed, 
the horns smaller, but the hump is bigger and the tuft of hair is longer. As 
this animal is still young, some of its characters may change in time. 

A female, ” Lyssa ”, has, like all the females, less hair on the head, 

[ 138*3 
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Tu iVr f “"• “d tuft of hairs on 

thechestare well developed however, and the horns 5f:semble those ofthe 

The author describes a “ trigenous " female (“ Tschubataja ”) which 
does not contam 4 cow s blood like the previous ones but Vj. The head is 
broadly speaking, like that of a female produced by the cross American 
bison X European bison The horns are just like those of the American 
bison. The lower part of the chest and the upper parts of the fore-quar- 
ters are very hairy, The tail is like that of the European bison but is 
shorter . the part between the root and the tuft has the character peculiar 
to crosses between American bison X domestic cow. On the whole, the female 
ischubataja mostly resembles, notthepurebloodedEuropednor Ame- 
rican female bison, but the female " Sanka ” given by the cross American 
bison X European bison. As “ Sanka " has American bison blood 
and /j European bison blood and " Tschubataja " has American bison, 
7 , European bison and Vs domestic cow, the resemblance of the two 
hybrids is easily explained. 

Ill conclusion, the authors give measurements of 12 crosses (American 
bi^son X cow European bison X cow, " trigenous ’’ hybrids), but give 
the warning that they arc not all reliable. 

13S3 - Comparative Yield of Cattle Before and After Fattening' - got-lv \ and 

A.nou.Ro, P.,in ,,, ti. 

\ear 1 \ , Xo. pp, 5.16-35;. Pari<?, iqiS. 

Under ordinary conditions the new-born calf requires less than so 
months to attain a weight of 500 kg., after utilising 2 600 kg. of food ma- 

The 500 kg. live weight does not represent more than 185 kg. of food 
suls, protein and fat, the surplus consisting mainly of water The 
proportion of fat is then about 8 %„ or 40 kg. out of the weight of 500 kg. 

If the animal is fattened, suitable foods being available, the live weight 
should be increased from 500 to 600 kg. in 100 days. 5Mth a minimum of 

0 bit, or a total of 150 kg. 

The no kg. {150-40) of fat thus gciined required the following food 
material : — • ^ 

I( Material foriuiug the fat. 100 ke X 2 2.59,7 kg. 

3) Work exi>e!idcd in fonnrng the lat, of a value equal 

to twice that of the food kg_ 

3) XCiintcnance of body for 100 days; average weight 
of 3 50 kg. corresponding to a surface area of 649 sq. 


The daily food requirement is equal to l,05%ofthc body weight ; which 
Agrees with the figures of the German school. 

I^hus, the unfattened bullock pro\Hdcs 185 kg. of food material for 


[U8MJ8J] 



CATTLE 


1468 

human consumption, after consuming 2600 kg., while the fat bullock gives 
nearly 250 kg. more^gainst a consumption of 3 674 kg. of the same foods. 

Fattening incYeases ilte yield of the animal by 135 %, while the cost of its 
food only increases by 40 %. 

1384 - An Experiment in War Time Beet Production, in Great Britain.- wood, t l , 

iu The Journal of ihe. Board of A^ricul urc, Vol. XXV, No. 5, pp. 549-560 + 1 Table 
Loudon, August, igi8. 

The experiments described were undertaken to determine the mini- 
mum amount of cake required for winter beef production. The only pre- 
vious direct experiment on the subject is one carried out at the Norfolk 
Agricultural Station in 1908, when 10 steers ona ration of i % cwt. of roots, 
10 lb. of chafi and 1 lb. of cotton cake per head per day, gained i y 4 ib. 
in live weight per head daily for 20 wteks. During this period they pro- 
duced 78 tons of dung of good manurial value. 

The trials were carried out at two stations in Norfolk (Norfolk Agricul- 
tural Station, Little Snoring and Field Calling), two stations in Scotland 
{Spencerfleld and Craibstone), and three stations in Ireland {Ballyhaise, 
Athenry and Glasucvin). Two and a half year old steers were fed 011 as 
many roots hnd as much straw as they would eat, supplemented with only 
I % lb. per head per day of uiulecorticated cotton cake. Where possible 
the weights of litter consumed and of dung produced were recorded, and the 
animals slaughtered under such conditions that their carcass weights could 
be determined. Beyond these points the ordinary practice of the (li.strict 
in which the experiment was made was adopted, so that, though the method 
of feeding did not agree in every detail, the results show the increase in 
live weight which may be made by 2 old steers on aTcake ration o{ 

1 Y2 lb- when the rest of the ration varies according to local practice. 

Five of the results were extraordinarily uniform, showing an increase 
in live weight of from 8 to 10 lb. per head per week. In two cases (Norfolk 
Agricultural Station and Athenry) this rate was greatly' exceeded (171b. 
and 15 Y2 lb. respectively) possibly, in the first case, because a fair ration 
of good, long hay was given. At Glasnevin the rate of increase was much 
smaller (5 lb.), possibly an account of the small ration of roots. On the 

whole, the experiments showed that with a liberal allowance of roots and 
either good oat straw or hay, supplemented hy i %lb. of cake per bead 
daily, an average increase of about 1 y^\h. per head per day may' be relied 
on in the case of good quality steers cf 2 Y2 Y^^^^rs or more. It is not yet 
known whether younger animals would give similar results. In 35 to 20 
weeks the animals will yield about 56 % of dressed carcass, which entitles 
them to be placed in the first grade. If kept in covered yards they wll 
produce about 7 tons of dung per head during the reeding period. 

The results leave no doubt that beef may be satisfactorily prodneoi 
if the animals are given r % to 2 cwt. of cake. The yield of meat will pro- 
bably be within to %of the yield obtainable with a normal ration of rake* 
The Scotch results suggest that beef can be produced from roots and stra^ 
with no cake at all, but the yield of meat will probably be reduced by a 
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further 5 % (a total of 15 %) below the yield obtained with a normal ration 
of cake. 

The financial statements given show the cost of the stores, which 
amotmtedto 70 ,4 of the cost of the finished animal, to be by far the largest 
itemin the total cost of beef production. If, therefore, stores can be bought 
at a reasonable price, say at 5s. per live cwt. below the selling price of beef, 
economic feeding should result in the production of dung at a reasonable 
price. The food is the next mest imrportant item and amounted tc nearly 
24 % of the total cost of prijduction even with the low cake ration used 
Labour and litter amounted to about 3% .each. Though, from an economic 
point of view, it is desirable to economise in food and labour, by far the 
most important point is to economise in buying the stores, which should 
cost at least 5s. per live cwt. less than the price at which the finished 
animals will be sold. 

,1385 -J^WooIless” Sheep as Butcher's Animals in Cuba.-DE casiro^r.. bthe 

Rt'visfa iU A;ricu!tura, Comcrei') v Trabtho, Yi-ar I. Xo, S, pp. 43r-^36^. 

Havana, August, Kjirf. 

The author thinks that sheep reaiing in Cuba should be intensified so 
that a more abundant supply of meat may be rapidly obtained and to pro- 
fit from the many uncultivated or uneiiltivablc areas still existing in the 
island. But as the wool breeds \isually reared suffer either from the heat 
or ticks which hide in the fleece the author suggests the use of “ Unolless ” 
or “Barbadoes" sheep, originating in Africa, acclimatised at Barbadoes 
(Antilhs) and introduced from thence into the United States. This 
breed is quiet, hardy, strong, and very prolific, since it lambs allthrough the 
year, producing from i to 5 lambs. They have no horns and the skin 
is covered with coarse, slightly wavy hairs. They seem excellently suited 
to warm climates. At Porto Rico they have given good results; in the 
experimental station of tlic islajid they have been crossed with the native 
wool breed, which is selected for meat production, and crosses have been 
obtained, in the majority of wliichthe characters of the native race prevail, 
except for the fleece, which was absent. 

13S6 - Substitutes in Swing Feeding, in Canada. - i. rothwi ll, B..Ecouomifai 

SubsliUitf's in Swine I'Vfiiijig, in fhc A^ricultuyu! (ftistifc rf Catuhia. VoJ. V, Xo, =; 

pp. -i e-140 4 - 2 Platts. OUawa. M.ty, laiS, ir, rRrEM\y. J :M., Wa.--tinie Hog 

Rations. p, ,^70 a- ^ Tablvs, 

r. — For several years numerous experim;-iit.s in the feeding of pigs have 
been carried out at the C.uitral Fxperiment Farm, Canada, and the paper 
under review gives a summary of the results obtained which may suitably 
be adopted under the food-sh<Htago conditions brought about by the war, 

Cottonseed meal, gluten feed, linseed oil meal and distillers’ grains may 
possibly be obtained, though only in limited quantities. They give good 
and economical results when added to a basis maize, shoits, barley ration 
in the follownng proportions gluten feed 20 %, linseed oil meal 17 %, 
cottonseed meal 13 %. Oobd results were also obtained wfith 20 % of 
' istillers grains. An increase in the percentage of linseed and cottonseed 
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meal added causes protein poisoning, though as much as 30 % of gluten 
feed may be given. Maize oil cake, when procurable, is an excellent con- 
centrate fed with shorts, or bran and skim-milk. Maize bran may be pro- 
fitably fed to brood sows or fattening hogs, but not in quantities exceed- 
ing 20 %. Consistently good results were obtained with buckwheat screen- 
ing which, when fed with skim-milk proved about equal to a standard 
ration of maize shorts and oil-cake. 

It is not possible to vary very greatly the normal rations of young 
pigs. Skim-milk appears to be almost a necessity and cannot really ef- 
ficiently be replaced by an) other food. Tankage may , however, be regarded 
as a milk substitute . The best results were obtained when pigs were weaned 
without milk by' supplying meal dry in a self-feeder, part of which was 
partitioned oS and filled with dry tankage wliich was consumed as re- 
quired. Water w^as freely supplied. The chief value of tankage is as aba- 
lance to grain. Middlings for the young pig may be replaced by 70 % shorts, 
20 % maize meal and 10 % oil meal. With this, milk in some form is 
one best food. 

Feeding cut green crops to pigs is not advantageous on account of the 
labour it involves, and the fact that the feed soon becomes uneatable owing 
to exposure to the sun and soiling by the pigs, so that much waste occurs. 
Great advantage is, however, derived from pasturing. As a single pasture 
crop, alfalfa is unexcelled, though clover is almost its equal. Ckiod result? 
have also been obtained with rape as well as with heav) seedlings (3 to 3 K 
bushels per acre) of barley, oals, or wheat. Of the cereals sown singly bar- 
ley is the best pasture crop and, though a mixture of equal parts of barky, 
oats and wheat gives very good results, it is inferior to barley alone. A sum- 
mer pasture of ^falfa, clover, or a spiing-sown grain or grain mixture is a 
cheap self-harvested feed lor growing pigs. Tate summer and autumn pas- 
ture should be supplied by rape. An acre will pasture from 10 to 15 hogs 
in the growing season. An experiment showed the cost per 100 lb. gain 
to be reduced from $ 5.30 in paddock feeding to $ 3.54 in pasture feeding. 

Skim-milk is the best single food fer the growing hog, but bidtp- 
milk, fed fresh, is its equal. For a hog of 6 c lb. or over, 400 lb. of .skim-milh 
is equal to 100 lb. of meal. Whey also gives satisfactory results and, if fed 
fresh, 100 lb. wdll replac. 19.2 lb. ot meal. Skim-niilk should not be OA'ei- 
fed. With young pigs the best results are obtained with i lb. of milk to 2.5 
or 3 lb. of meal ; for a ico lb, or more hog not more than 5 lb. should bo fed 
daily. Milk should be fed sweet to very young pigs, but later there 
little difference betW'een sweet and sour milk so long as one or the other 
is fed consistently. Buttermilk and whey should be fed fresh. 

Except in the case of the young pig, feeoing twice daily is preferabk 
to three times. Economy is effected by the use of a well-dc signal seh- 
feeder ; a combination of pasture, or successive pastures, with milk by-pro- 
duct and grain sc If -fed is specially recommended. During the pastiirt sefl* 
son if grain is self-fed i acre of land will carry an average of 4 000 lb. Iul 
weight of hogs. A series of experiments made in 1917 gave the following 
results for meal and milk trough-fed, meal and milkself-fed, meal andlnnk 
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age self-fed respectively : - Average daily gain, 0.85 lb., i os lb 0 « 
lb, ;^al eaten per lb. gam, 1.51 lb., i.79lb.,3.9 lb. ; skim-milk perlb Jl 
5.2 lb., 3.1 lb., — ; cost per lb. gam 4,8 c., 5.3 c,, lo.i c. ^ ^ 

IL- ^“^^ey^*arstheNovaScotiaAgriculturalCollegebasmadeex- 

penments m feeding ^gs on gram, sbm milk and mangels ThT^e^ts 
showed that gains can be made with a comparatively small amount oSn 
and with less total digestible nutrients than when gram is fed aloL The 
tablesgiven show tiat loolb.of gam was made with an average of 1481b 
of grmn 900 b of shrn milk and no lb. of mangels, containing got lb of 
digestible nutrients. Quite a small amount of feed was given when the 
pigs were only 6 weeks old, but when they neared the age of 24 weefa ( 00 
lb or over) they consumed as much as 4lb.;of grain, I5lt of sb'm-mii and 
4 Ib^ of mangels per day The average daily consumption between the ages 

li mines' I 6 Ik 

1387 - Fish Meal as a Feed for Swine (i ). -- ashbeook, fr.a.nk g. , in the v s Det>aruiuf,i 

ol A„Uu> ur., B.imn X„. o.„, pp, Wash.,. on, Docon. J 

Ihe value of feh meal as a feed for pigs has been recognised for some 
years past, especially by Germany, which used it for this purnos- to a far 
greater e^rtent than any other nation. The experiments descried were 
earned out at the Bureau of Animal Industry Experimental Farm Belts! 
la le, Md, to compare the value of fish meal and tankage as supplementary 
rations and to test the value of fish meal as a supplement to dried potato 
1. Comparison of fish meal aU tankage as supplementary rations. — 
Twehe grade Berkshires of umform size, age, and breeding were used. The 
e.\penment was divided into two periods, a growing periodof 112 days from 
weaning to fatteumg age, and a fattening period of about one month The 
pigs were about three months old at the beginning of the experiment 
During the growing period the pigs were divided into two lots - 
and 2 --of 8 and 4 pigs respectively. Lot i was fed 4 parts maize meal 
4 par s middlmgs and 1 part tankage, and Lot 2, 4parts maize meal, 4 parts 
middlings and 1 part fish meal. Lot 2 made a greater daily gain pfr pig 
1.31 lb.) than did Lot I (1.25 Ib.), and at the end of the eicrimfnt thf 
I “* "'•-'’gbt was 10 lb. in favour of fish meal. Lot 1 ate 

slightly less grain per pig daily (4.53 lbs.) than Lot 2 (4.80 lb.). There ap- 
peared to be no difference 111 growth or general development between the 
two tots, showing that there was tittle to choose between the rations 

Dining the finishing period the same 12 pigs were diended into 3 lots 

d ilr? ' ! 0 I- 3, 4 parts maize meal, 4 parts mid- 

gs, 1 part fish meal ; Lot 4, 9 parts maize meal, i part fish meal ■ Lot 

k! f ^ daily gain 

ft or IK ^ Lot 3 the lowest 

o.js ihe gram consumed per loo ib. gain was : — Lot 5, 462.00 lb. ; 

i therefore, that the best 

^u&jvere obtained with q paits maize meal -|- i part fish meal. 

' = ) Soenlsu R. Dl-c,, 1916, No, 1301 ; R. June, 191;. No. S03. (i-.j.i 
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2. — Fish meal as a sv.pplemeni to dried potato. — Twelve high-grade 
Berkshire pigs between 5 and 6 months old were divided into lour lots of 
three pigs and fed the following rations : — Tot i (check lot), 6 parts maize 
meal, i part tankage; lot 2, 6 parts dried pressed potato, i part tankage; 
Lot 3, 6 parts dried pressed potato, i part linseed oil meal (old process); 
Lot 4, 6 parts dried pressed potato, i part fish meal The average daily gains 
were : — Lot i, 1.57 lb. ; Lot 4, 1.32 lb. ; IvOt 3, o.qi lb. ; Lot 2, 0.80 lb. The 
rations fed per lOO lb. gain were : — Lot i, 403 lb. ; Lot 4, 428 lb. ; I,ot 3, 
584 lb., Lot 2, 6q5 lb. The most rapid and economical gains were made 
with 6 parts maize meal -{- i part tankage, though those made with 6 parts 
dried potato + i part fish meal were not much inferior. 

At the end of the experiment the heaviest animal from each lot was 
killed to determine the quality of the flesh and fat and the degree of finish. 
In no ease did the meat have any hshy smell or taste. 

These results show that, where it can be obtained at a reasonable price 
in suitable quantities, fish meal, if used in proper proportions, should be- 
come one of the most popular and economical supplements for fetdii!!!; 
pigs. 

1388 - The Part Played by the Egg Shell of the Hen in the Formation of the Chicken’s 

Skeleton During Incubation. — dklkzenne, c.and i-ocrni-au, e., in Oi/i,-;-! 

d<’ rrnsilUit Paslcur, Vol. XXXII, X<>. [}, pp. 4‘iM-’) 7 T;iblLS, Vnrh, i(ji\ 

It is known that the fresh hen s egg contains little lime (CaO). usually 
not more than 35 mgm. for an egg weighing 60 gm. It may, thereferc, be 
asked : — i) how can t be chick form its skeleton with so small a quantity oi 
lime ; 2) if the chick contairs more lime than was present in the intt licroi 
the egg during incubation, whence has it obtained it ? A review of tlu- chi;: 
work done on the subject (Peout, GoblEy, Voit, PreyKR, V .\ugii.\x 
B iU.S, Tange) show hew greatly the opinions vary as to the part phiytdb 
the egg shell in the formation of the chick’s skeleton ; some refuse tn adni 
it, while others take it as proved. 

Owing to these diverging opinions, the authors have reopened theque: 
ticn. They have estimated the lime in the contents of a large numbers 
eggs. These, placed in an incubator, were removed successively on th ;■ lOtl 
and 12th day of incubation (when ossifleation of the skeleton begins), tbe 
regularly each day from the 14th to 21st day (hatching). To control th 
results the authors used eggs other than these of the hen, such as dv.tk w 
peahen. The results, give in tables, show : — i) the weight of the fieslugs 
2) the lime in the contentsofthe egg on the day of sampling ; 3) lh<-'l-®' 
in proportion to 100 gm. of whole egg weight d at the moment of Iayn\2 
4) for certain.saniples, the total percent of phosphorus in the entiretiig. 

The results are very clear and lead to the following conclusions: '- 

1) The lime in the content of the egg increases about 5oo%(liin^? 
the whole time of incubation. This increase begins to be traceable aboi- 
th? 10^ and 12th day of incubation, is very marked about the i6tli and 17 
days and then continues regularly until hatching. 

2) Inthe unfertilised hen’s egg put to incubate, the % weight of.* ^ 
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after 21 days is the same as in the fresh egg ; no trace of lime passes from 
the shell to the interior of the egg. 

3) In peahen eggs, the increase in the lime content during incu- 
bation was 500 %, while, in duck eggs, it was slightly below 400 %. 

4) The phosphorus does not increase during incubation. 

These experiments clearly show that the physiological role of the egg- 
shell of birds consists in supplying the embryo with a lime reserve, which the 
embryo utilises during incubation in a way as yet unexplained, But it 
may be said that "the modifications unde-rgone by the vitelUis and albumin 
during incubation take place in a regular rhythm, during w-hich a substance 
is freed in determined amounts and which has the power of dissolving a 
determined amount of the lime of the shell 

This substance might be an acid, a sugar, or allantoin. But the authors 
think that the solution may be obtained by a minute analysis of the am- 
niotic liquid, which, in fact, about the 17th day of incubation, a i: the mo- 
ment when the solution of the lime increases, is alone in contact with the 
shell through the egg membrane. 

1389 - Final Report of the Fourteenth Egg-Laying Competition Held at the Queens- 
land Agricultural College, Gatton, from April 1, 1M7 to March 31. 1918 {i}. — 

Queensland Atfriciiltural Journal, Vol. IX, Pt. 6, pp, 213-225 -f- 10 Figs. Brisbane, June, 

In the I4tli competition 438 birds competed, 318 in groups of band 120 
singly. The advantage of this last method was again confirmed and the 
group system must be considered obsolete. The wc ather conditioi:s Were 
very unfavourable and the quality of the food poor. The hens showed a 
strong tendency to brood, perhaps as a result of the continual wet w’cather. 
In short, the results w'ere not very satisfactory. The average v'eld per hen 
was the lowest yet recorded in the Gatton competitions. The total was 
83 868 eggs or 191.5 per hen in one year. The maximum yield from the 
light breeds, represented by White Leghorns only, 3vas 1652, or 275.3 
head. The first place among the he avy bree ds was taken by Black Orping- 
tons with I 470 eggs or 245 per hen. Two new records were made — one 
Black Orpington laid 335 egg in 365 days and one group of six Wdiite Leg- 


(i) For the result^; cf the coinpititiuii hdd Ironi .Apiil i. I'lii., lo March 31, 1014, see 
A'. Xo. Sj, 111 tlic coui petit ion hfld frojn A]>rjl i. 10J4 to Atirdi 31. 1915. for irhu'h 
were I'nlcwl 2.e) hens, iudiidiiit; t'lj W'hitc Ucph^ini;;. 54 202 or .111 average of 226 per 
heu, were laid tlvoui;hr)iit the year. Thr iir-t three croui)S of 6 hen? gave 1545, 1544 and 
i.Vvt respectively. Only four yroup.? yave le>s than i 2ou each {Quccnshiiut AnricuUural 
Journal, Vol. III. Pt. (i, pp, 2 41-244. Brisbane, Time, 1015). In the competition held from 
April I. H115 to Mhreh 34, X'jio. lor 'which 5 4 groups of 6 hen.? (318 hen?) were entered, the 
total number of e^gs laid was r’> 84S, or an average of 222. S per hen. The nr,?t three groups 
(White U'ghorn?) gave 1530. 1550 and 1,481 egg^^ respeetivcly, Only ?i.^ group? gave less 
thin I 200 eggs. Those competitions sliowed the light Mediterrajican brewls to lay best. 
In eoinpctitiojis they should, therefore, be separated from thi' less active large .Asiatic breeiis. 
rile necessity of ijroeditip hen? with a view not only to their laying capacity, but also to their 
general vigour and trueiic.?? to tii>e was likewise shwii. (Ibid., Aol. \ , Pt. 6. pp. 316-32.’. 
I'lisbaiie. June, 1016!. (Fd.) 
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horns laid 1 661 eggs, or 277 per hen in one year. In both cases the birds 
were disqualified for prizes because the eggs were below the standard of 
24 oz. the dozen. The competition showed the necessity of not sacrificing 
the size of the egg to the size and vigour of the hen and, consequently, to 
fertility. 

The food consumed by the 438 hens throughout the year was : — 
wheat 296 bus., maize 42 bus., hulled oats 15 bus., skinless barley 9 bus. 
pollard 420 bus., bran 196 bus., oilcake 4 cwt., desiccated meat 2 cwt." 
bonemeal i %cwt., dried blood 4}^ cwt., green lucerne, and soup meat. 

1390 - The Artifleial Feeding of Bees with Pollen. — us.\y, j . , in the tiiustrierte Monnts- 

blatter fur Bienenzucht, Year XVIII, No. 5, p. 35, Vienna, 1918. 

It is known that in spring bees use a large amount of pollen for feed- 
ing the hive. As, in many countries, flowers are rare at this period and the 
workers are impeded by the bad weather, the author advises the provi- 
sion of pollen for the bees. This was suggested to him by the fact that 
many beekeepers spread in front of their hives flour, which is eagerly galh- 
ered by the bees. At the flowering season of resinous trees, which produce 
abundant pollen, the author shook cones over a box cover, thus obtaining 
an abundant supply of pollen, which he kept in a dry room till the follow- 
ing spring. When this dust is spread on a board in front of the hive in 
fine Weather the bees immediately collect it. The author has observed no 
ill effects as a result of this food. 

X391 - The Creation o! an Interministeiial Silk Committee, In France. - j<-urna! 

Otficiel lie la Rspi^bliitit'C FranetHse, Year 1,, No. 262, p. 8417. Paris, September eO, I'jtS 

By the decree of September 20, iQiS, there was created in France an 
Interministerial Silk Committee controlled by the Minister for Commerce 
and composed of 21 representatives of the various Ministries as well as of the 
silk trade and industry. 

Its functions are (art. i) : — 

1) To suggest, centralise, co-ordinate and indicate measures for as- 
suring to France a supply of silkworn; eggs, raw silks, worked silk, silk by- 
products and articles made in silk ; 

2) To establish, in agreement with those using silk in its different 
forms, and with traders and manufacturers interested, those products that 
should be given priority and to indicate the relative urgency ; 

3) To indicate measures to be taken to provide for such needs accord- 
ing to the orders of priority ; 

4) To carry out the same study and exercise the same control for 
artificial silk ; 

5) To suggest any other action that may be required.] 

1392 - Influence ot the Breed of the Eggs on the Cleanness of Raw Silk.— fry- 

MOTO, J., in the Bulleiin de I'A^sociiilion sericicoU du Japon, Year III, No. i. pp- 

Tokio, April 15, 1918. 

For a U ng time Japanese silk has been criticised foi its too large lU)®* 
bei of knots. From this point of view Japanese silk is much inferior 
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that produced by other countries, not only France and Italy but also 

Ciiins. 

T r down on 

Japanese silk, but the chief one is the damp air in that country. Thus 

when winding oi (^ing and preserving the cocoons in Japan it is highly 
necessary to maintain a very even tempeiatuie, still more than in conti- 
nental cotintries such as Fiance, Italy and China, where the atmosphere 
,s generally dry. As this has been done the defects have been fouM to 
have laigely diminished. 

tte author (engineer at the Yokohama Silk Conditioning Hou-=e) 
gives ^res showing the variations in the numbers of knots between iqoo 
to 1916 inclusively. On an average, in 1900, out of 500 metres of thread 
there were 3 knots and 265 downy spots, while in 1916 there were only 
0.9 and 146 respectively. 

The number of large and small knots tends gradually to diminish, 
which shows a great progress in the art of spinning. The number of 
defects began to decrease especially after 1912. 

Ihe author thinks that this good result may be due mostly to the pro- 
pagation of fiist generation hybrids, which is so marked of late years that 
it constitutes a veritable revolution in the Japanese silk industry. 

So as to test this hypothesis the author divided the silk-producing 
regions into 2 classes, one including the regions wheie frst generation hy- 
brids are in favour, the other including those where cocoons produced 
from native eggs are still numerous, and he has compared the silk produced 
b} the 2 classes as regards its cleanness. There w^as a decrease of 41.9 % 
of knots in the regions where hybrids are more widely diffused than native 
eggs and a decrease of 32.8 % in those regions where there is still a fairly 
high proportion oT native eggs. 

1391 - On the Possibility of Rearing the Manatee as a Food Animal in French West 

Africa (1), — Me.veg.aux, a., in the CompU's rcndus dts Siancos dcl'Acadmu d'Ai^ri- 

ciiUuTc dc France, Vol. rv, Xo. 24. pp. 698- -05. Paris, July 3, 1918. 

Attention is first called to the experiment.^ made bv Dr. Bell in 1916 
and 1917 in Florida on rearing the American manatee {Mar^aUis lo.tirosiris) 
in half-stabling in the lagoons, experiments shov ing that this aiiimal might 
by very valuable as a butcher's animal. 

Ihe African species, or >Sencgal manatee [M. inhabits 

all the estuaries and lagoons from the month ot the Senegal up to the river 
Cueiize, in Angola and often going considerable distances up the rivers. 
It thus occurs on all the coasts of Gambia, Liberia, Ivory Coast, Camei 00ns, 
Ga^ndn the Ogoove, Congo and even in lake Tchad. Morphologically it is 
httle different from the American manatee, while the habits and structure 

^ ‘ iirtido ri.Md manatee” iusiciUi of walrus. 

Tti' Trichechidue are aretic and cireumpolar Piunepedia. They are ctirnivorous 

e manatee, however, belongs \o the Sireiiia (e, Mumtui latirosHis of America and M, 
it^ ,.aknsis of Mrico) ; they live in the fresh waters along the Arlaniio exists of America and 
rica : they are herbivorous. See Wiftiral History, Vol. X. Mammalia. {Ed.) 
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are identical ; however, no specimens have been reported so large as 
those in America. Its food plants are not snfiicienll} precisely known, bnt 
as Cymodocea nodo^'J occurs in all the lagoons and estuaries where it dw^ells 
there is reason to suppose, by analogy with what happens in America 
that it browses exclusively on that plant. In captivity , it eats vegetables 
such as lettuce, cabbage, celery tops, baked apples, spinach, and even bread. 

The African manatee measures from lo to 20 feet and its weight va- 
ries from 660 to 1650 lb. for old males. These aiumals art monogamous • 
the period of gestaticn )as1s 8 months and the young are born in shallow 
lagoons where the mother can breathe without being forced to come to the 
surface. The family consists of 4 individuals : the adult pair, one halt- 
grown and a calf, generally born in the autumn. 

The meat of the manatee, like that of the dugong, and to the contrary 
of many new meats, has been liked by all those who have tried it ; it haj 
been compared to veal cutlets, to pork or tender beef; it is whit^, delicate 
and of a delicious taste ; it is the meat of an herbivorous animal. When 
it is salted it is like excellent bacon wdth good keeping properties. 

The tail, especially that of young animals, is a great delicacy whui 
pickled and eaten cold; the sucking animal gives very delicate meat Tht 
whole body is surrounded with a i % in.l ayer of blubber, which gives an oil 
said to be equal to that of cod live roil, having, moreover, the advantaged 
being odourless, tastless, clear, and limpid as well as of not going rancid; it, 
however, contains no iodine. The bones are very compact and could 
replace ivory. Some 85 % of the body of the manatee can be used as 
food ; a manatee yields almost as much eatable meat as a steer. 

The African manatee can be reared practically and it is to be hoped that 
the Governments of the African colonies will study the subject, in tht 
first place it would have to be found out whether Cymodocea nodma exclu- 
sively forms the food of these animals ; if it contains iron, like the American 
species ; where it best lives and if sucli are places where the manatee would 
live by preference. It would then be quite easy- to fix on lagoons where 
stabling would be pt'ssible without too great cost, whether for starting 01 
up -keep. 


FARM ENGINEERING. 

1394 - The Function of Agricultural Engineers as regards the Makers of PowerTarm 
ing Machinery. — Cotk, lyicutinant, in ProrfHirt’, Xo. 5, P1>. I I'iK. JiiJj' 

5 . 

Considerations of a purely agricultural orde-r are of capital importance 
to makers and it appears from a pernsal of technical treatises on power 
farming that mechanical engineers have not had such detailed infoiiiU' 
tion as would allow them to take such considerations into account intlirU 
researches. Tt is indispensable that the makers shrndd be supplied as e^rrly 
as possible with all the desiredinformation so as to avoid feeling their rvayor 
following a line that would only lead to disappointments to farmers. Man}' 
essential ]>oints have yet to be cleared up in this order of ideas. 
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I he supporters of ^wer larming are divided into two groups, and 
it IS at present impossible to say which will vanquish the other For the 
one, the problem 0 ^wer farming consists in the simple substitution of me- 
chanica for animal traction in various ways, while preserving the principle 
0. the plough sock as well as the present instruments of cultivation For 
the other on the contrary the question is that of replacing the work of 
the plough share by that of tools, the nature of which does not seem very 
clear any more than that ot the movements by wliidi these tools should be 
wxirked. 


For the first group, supporters of the plough, it is absolutely neces- 
sary to turn the earth to a certain depth before winter. The second noun 
iirsist that the earth should not be turned, but pulverised to a oreat depth 
Tl.i.s theory, containing the principle of “ dry farming ” seems" to be mo,i 
applicable to very dry soils and new soils. 

ilakers can, therefore, jiistly ask the a^jricultural experts to say which 
of the 2 methods, ploughshare, or special parts driven mechanically either 
with a rotary or alternately rectilinear movement is the best. So far it 
seems that both methods are of interest. It the experts' cannot decide that 
one method is certainly better than the other, it ought at any rate to be 
possible for them to state in what regions and under what climates one or 
other of the ^methods is th^* more suitable from the purely agricultural 
standpoint. They could then easily deduce over w^hat areas one or other of 
the methods should be employed ; the makers would then be able to decide 
the importance of the nutlets opening for them in the two cases, and run 
their works accordingly . The engineers have yet to proydde them with more 
precise detail as regards indirect traction by cable and windlass as well 
as regards direct traction by a motor-tractor, the compression oi the soil 
and the work'ng speed oi the plough. In the case when the ploughshare 
IS to be replaced by working members, driven through suitable mechanism 
by an engine ser\ing at the same time to propell the machine, the problem 
appears still more difficult. I'he author thinks that machines of this kind 
would only succeed in so far as the work they do (crumbling the soil) cor- 
ros|ionds to the requirements of the land. If agreement is obtained on 
this principle, it remains to be settled how sncli crumbling should be car- 
lied out and to what degree of fineness and if the machine may not be re- 
quired to have a digging action, all indications that can only be supplied 
h} the farmer. According to the author light tractors of the Caterpil- 
lar type, in particular, seem indicated as immediately furnishing the best 
provisory remedy for the agricultural crisis, Tractors of the Cater- 
pillar type have been used in large numbers for military purposes and have 
shown their worth. Howx^ver, these machines could not provide a final 
solution of the problem of ^yiw'er farming, as such a solution could only 
be reached tlirongh long researches. 


k'95 “ A Tractor School in DUnois. U.S, A. — /'aow /»»/»/< »)= .Vt a s, w-i. xxxix, xv. 31. 

!>• iS, Chicago, Aogusl i , loiS, 

The Farm Jlechanics Division of the University of Illinois announces 
series of short courses in tractors to be held betwet n October 15, 1918 and 
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March 17, 1919. The schools will be held for 2-week periods, the number 
of pupils being limited to about 50. It is hoped to recruit the pupils from 
tractor owners, implement dealers and automobile dealers. The tuition 
will cost 2 $ a week. The school will be under the direction of Prof. E. A. 
White, instructor in farm mechanics. 

1396 - Restrictions on the Manufacture- of Farm Implements in the U. S. A. — Farn, 

Implcnu'nl Xt'ivs, Vol. XXXIX, No. 29, pp. 4 f ^-49 ; No, 30, pp. 12-13, Chicago, July 
and 2.S, 1918. 

The Conservation Division of the War Industries Board of the United 
States has published a schedule of farm implements and their part.s whicli 
are to be eliminated so as to economise in labour and material. 

The eliminations thus made apply : — i) to grain drills and other seed* 
iiig machines, fertiliser drills (only one size of broadcast fertiliser distributor 
can be made) ; none of these machines maybe manufactured after Kov. i, 
1918 ; 2) partially to portable grain elevators, only one t)^e being allowtd; 
3) to several types of ploughs, af te r Dec. 31 , 1918, and especially to left-hand 
ploughs, which may not be made after July i, 1918 (the sulky and gang 
ploughs are limited to a few tvpi sthe most in demand) ; 4) to harrows, which 
are restricted to U-bar, channel bar and w^oodbar types ; 5) to disc-harrows, 
save to i6-in. and 17-in. sizes, and those 4, 5» 6, 7, 8, 9 and 10 ft. long, the 
same apphdug to engine disc barrows. Tools used for raising sugar cane 
are not included in the list. The manufacturers are obliged to maintain 
and assure an adequate supply of repair parts of all types, sizes or types 
of implements b.:;coniing obsolete through these eliminations in order that 
farmers may be assured of nece ssary spaic parts for a time in excess of the 
normal life of 'the various implements. Other eliminations are being 
planned for harvesters, mowers and rakes. From an inquiry made, it seems 
that one-horse mowers should be limited to the 3 ft. bar tyi)e and that 
hand dump hay rakes should be no longer made as well as all sizes of 
binders save those of 7-ft. and 8-ftcut. The constructicn of 2row 

drills for maize and beans is limited to 2 types, one 28 in. to 3 ft. 8 ui., and 
the other 32 in. to 4 ft.; these aiethe maximum and minimum adjust- 
ments, intermediate ones being optional with each maker. Detailed uga- 
lations for the manufacture of maize drills, and cultivators of various 
types are also given. 

1397 - National Power Farming Show at Salina, Kansas, U. S. A. — I'ann /ine/ 'i. 

Vol, XXXIX, No. 32, pp, 30-48 - 1 - Chicago, August S, 

The national power farming show was held from July 29 to August 2, 
1918, at Salina, Kansas, U. S. A., 48 makers with 232 tractors taking part. 
The ploughing depth was only 4 inches. Half of the ploughs pulled wtre 
3-boltam ploughs, the remainder having 2 and 4-b<)ttoms. Disc phnigb^ 
were shown ; it appears that the use of disc plough.s has much incri.a*u. 
in Kansas of late. 

This demonstration was the first of a national character where official 
prony brake tests were made. The tests began 4 days before the show wsf 
opened ; the results will not be published, but each maker receives aTepf*^t 
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iis own figures and those relatingto other machines' T^bS Sch 

theXr representatives to m' 

Technical reports will be published later showing the value of the show. 

« ViUcoU. lYear XXXV, T .3 ' ' „o “7+ “™’ « ^ 
August 18, 1918. 3. pp. 150 153 + X tig Montpellier, 

As the Cleveland tractor (i) had arrived too late to take part in the tests 
of vine cultivation by power at Montpellier, France, in rpil, it wa= tested 

separately at the School of Agriculture of that town. 

During tbe tests in April, 1918, at Noisy-le-Grand, the tractor on ac- 

countofitssma ldimensionsandthe fact that it can turn inits own length 

was considered to be suitable for work amongst the vines. In tests among 
vines at Roche-de-Bran, near Poitiers (2), this tractor gave good reJto 
in rows 6 ft. 6 in. apart. ^ 

In this chmn-track, 12-20 HP. tractor, the two driving wheels have 
been replaced by two pinions, which fo.m the rear part of tl.; machine and 
carry two chain tracks running over pulleys in front. Each track is 18 in 
long and y^wide and carries 44 teeth which act as spuds though noi 
cutting Owing to the gripping suiface of each chain track (33 7 J deci- 
metres) the tractor can work in any kind of soil. If the tracks wear on the 
macadam when used on the road, they have the advantage of not requiring 
fc do other tractors, a set of spuds or strakes to be put on to provide grip! 

The author says that, of all the tractors he has tried, the Clevaiard is one 

of the easiest-starting ones. Itisea.sy to drive and can turn in a ciicle of 
143 in. diameter. 

was tested on July 17, 19:8, when it towed a 3-fuiiow 
Emerson plough m a field that had been harvested a few davs previously 
with a /, Case tractor towing a " I.a France ” binder, The .=oil wa= in 
good condition, but dry and the plrugh worked .-hallowly ficm 4 to 7 in. 

Results of the trials, - Ko dynamometric tests were made but 
by comparison the author was able to estimate that the sdurrow plough 
rcqinred a tractive effort of 550 kg. ; when lifted it required about 70 kg. • 
e traction per sq. decimeter thus works ont at about 37.6kg. The absence 
0 a coupling between tractor and plough w^as regrettable- as it would have 
saved numerous shocks to the machine. When plcnghing the machine 
ran at about 2.3 miles per hour ; in the long run the motor might suffer 
irom such \noIent work. 

The running tests gave the following results revolutions pi i minute, 
70 slow and I 550 loaded; average dcpthofpIougIiing, 5 in. ; average width! 

^ ^94 ft- returning; total journey, 

7 ploughed, 5 167 sq. ft, ; time required for ploughing, 

^ seconds ; time required per acre, Sq minutes : petrol consumed 


'o October, iQi,'^. Xu. 


i9n^, Xo. 1:67. 
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during trial, 0.239 galls » consumed per acre, 1.9 galls ; petrol consumed 
per 1000 sq. ft . ploughed, i .03 galls ; soil turned per lb. of petrol , i 263 cu. ft. 

On order to calculate the time required to plough an acre, the totals 
of the various stoppages during ploughing have been calculated, according 
to the practice at the Montpellier vSebool, at % hour of the total time neces- 
sary for the work. The results are excellent, according to the author, and 
allow the Cleveland to be classed among the best machines as regaids its 
vield. Long duration tests will be carried out with this tractor near Mont- 
pellier As^the new tvpe of chain tracks used in the Cleveland is so 
ingenious it is possible that they might decrease the wear for which chain 
tracks are blamed. The author considers that the Cleveland constitutes 
a distinct progress and should be considered amongst the chief tractors 
on sale in France at the present day. 

1399 - Couplings for Tractors. - risgelmann, m. , in the Buiutm de la SocuU d'E»co:^u^. 

mml pour Vhsduslric SationaU, Year CXVII. Vnl. CXXX, Xu. a, pp. 112-114+3 Inijs. 

Paris, July- August, 191S. 

The author's researches on couplings have shown that a saving in 
traction for the engines can be made of 33 to 54 % o^^the starting effort and 
10 to 30 % on the average tractive effort. If the use of couplings re duevs 
the fatigue of animate engines it acts similarly on inanimate engines, for 



which its use is shown by a saving in fuel estimated by the author at from 

2 to 3?. per acre. , * ti 

The author d-scribes: i) the conpling made by the ‘ Ateliers BRiU.it , 
28, boulevard de Villers, Ltvallcis-Perret (Seine), France. This spni-g 
bufler blocks at a pressure ot 2 200 to 2 640 lb. 

2) The buffer proposed by M. I). Shankland, Great Clyde St., 
now (i) With this coupling the tractor can be separated from the plnug 
at the end of the journey. The pieces I cf the figure reproduced, fornr 
ing part of the shackle 2, cariies a slotted member in which fits the p .m 
united to the bolt 5 hclaing the spring 6 which is adjusted with the scri? 
and lock-nut 7 ; the spring 6 is centered by means of the nuts 7 . 

The attachment to the opposite side of the shackl e 2 is by means oi 
hook 10 and the ire n-pin 9 held in place hy 2 keys. As the spring is ^ 


(n Sec /?,. Miy, 566. Patent 1 12579 the Cnited Kingdnni. 



AGRlCUaUK-U MACHIXERY ANtJ^jMEtEMEXT? 


l.\S 


pressedby thepu 1, the pm 9 , pulhng the bolt S, leaves the shoulder a, 
guided by two slits cut in the cheeks of part I ; the slits, at first straight 
,nd m a curve shown by the dotted line 3. At the end of the jourLy 
*' vt ‘ completely blocked, the pin 

, falls from the slits 3 and the hook 10 becomes free from part land sha-kle 

2 ; the tractor is then automatically detached from the plough thus avoid- 
ing breahng parts, The author has already remarked (r) on the similar 
automatically-unhooking coupling on the Houeioux system All the de 
vices for automatic unhooking are advisable provided they are neither too 
heavy, nor too complicated to make and consequently too highly priced or 
out of proportion to the desired aim. « ^ r 

1400 - Harvesting with a Tractor.— rcoclman-s-, m., i„ the Bniiai,, dcu Socuu d'F.mo«- 

pour I Industrie NatiomU, Year CXVU, Vol. CXXX, Xo, 4 , pp, , Hie, 
Paris, July- August, 1918. ’ 

M. F. Bouchard, director of the Dieufit estate at Bellon-cn-Houlme 
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Plan uf irac'ttu attacheJ to two hinJer? 

(i) See CuUuri nu'chiniqiic by M. Rn 
.Maison Rustique, Paris, r,i?. 
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(Horne), France, has adopted a device shown on the appended figure foi 
hitching 2 binders to a 16 HP. Mogul tractor (i). 

The shaft a of the first binder A , working on the width is attached 
to the right ot the tractor T ruuning along the side y of the field. 

At the rear of .4 is a cross-bar nm whose end m is held in permantnt 
position by 2 braces t and which prevent the angle antn from opening • 
the tie-rod t’ passes under the platform of the binder A. Near m, at the 
desired point, the shaft 6 is attached of the second binder B, which can thus 
turn round the point wand th.; whole machine moves in the direction shown 
by the arrow on the side 22 to be harvested, cutting over the width included 
between the parallels y and y'. 

The mounting used for 2 MacCormick binders, cutting 59in- to the righ; 
hand, enables them to turn in the smallest turning radius of the tractoi. 
M. Bol CHARD turns outside to the right without cutting ; the tractor 
begins to turn when the second binder is at the corner of the field to be cut. 
Before the machines enter, the field is cleared on a width of 22 to 26 ft. 
Th_* author thinks that less width could be freed if the first turns were done 
with a single binder, even by only cutting the 2 long sides of the field ; th^ 
second binder would be attached after sufficient space has been cleared. 

With a 59 in. cut, on a width of 95 in., M. Bouchard cut as much as 
7 176 to 7 296 sa. yd. per hour ; a driver is required for each binder. 
author recalls the Masse y-Harris device- for attaching a binder to a tractoi, 
Instead of the ordinary pole used with a team, a frame in the shape of aii 
isoceles triangle is fixed in front of the binder, the summit of the triangli: 
pointing towards the carrying and driving side of the binder ; the forwar<l 
base of the isoceles triangle carres a horizontal screw working in a nut fixed 
to the shaft through which the machine is hauled. The screw is moved 
by a bevel gear and a pointed shaft ending in a wcehl by the driver. The 
frame is prolonged under the binder frame by a bar to the back end of 
which the pole of the next binder is attached. 

i4or - Simultane ous Harvesting and Breaking-up of the Stubble with a Tractor. - 

Le Genie Year X (New Serie.., No. 24}, No. 84, pp. 7-8 + 2 Figs. Paris, iqiU 

" To hitch a T3-time Masse y-Harris cultivator to a binder towed by sb 
Avery tractor (2), M. Orate.aut, of Epernon (Fure-et-Iyoire) , France, uses 
an iron bar 6 ft. 6 in long bolted on to the shaft of the binder and clamped 
behind on the binder frame. On the steering device of the cultivator 
are bolted 2 flat irons joined by a bolt to the end of the bar projecting fion 
behind the binder. This device is to leave steering free in a vertical direction 
but to render it rigid horizontally, so as to allow the binder and cnltivatoi 
to back if required. 

M. Iv. DaxCh.\ud, of Levet (Cher), has designed a device similar to tbit 
just described and which is also intended to carry out 2 operations at onu 
Although less simple than the former, as it requires a special tractor. 
M. Dancaud’s device is said to constitute a great progress in mechanic^ 


(1) See jR. February, iqiS, No. 201, {Ed.) 

(2) See R., 1917, No. «)4 5 (Ed.) 
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traction. Instead of towing the binder by a tractor and hitching a stubble 
breaker behind the binder the new arrangement makes it possible to attach 
the binder m front of the tractor and the stubble breaker behind. Thus 



the tractor pushes one machine and pulls the other. One man can drive the 
tractor and supervise the working of the 2 machines. Moreover, as the 
binder is in front of the tractor, it can cut a greater width as there is no 
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risk that the tractor will pass over the uncut crop. Other machines that 
work suitably together can be used to replace the binder and stubble 
breaker (hay mower and hay maker, or one binder in front and another 
behind the tractor. 

In addition the device is well suited to the direct driving of the worldcg 
parts of agricultural machines in general and specially of binders and reapers 
by the tractor engine. The appended design gives a plan of the invention. 
The apparatus includes a frame on which is mounted the engine with the gear, 
drive and controls. The frame is mounted on two driving wheels 2 in 
front and 2 steering wheels 3 in the rear. In front of the frame two arms 
5 are mounted on the axle 4 and carry a shaft 6 for connecting with the ma- 
chine to be driven or partially or totally supported. 

In the rear of the frame, the arched pieces 7 of the steering gear are 
mounted. These pieces bavetheir end joined to a draw bar 3 for sucli 
agricultural machines as have to be drawn by the tractor. 

1402 - Log Saw. -Mvxrin, O., ill the Jourtuil d' Ai;ricnlUirc /jrafigwe, Year LNXNU.Xew 

Series, Vol. XXXI, No. i8, p, 355 -f - Uari.-^, Septemlier 5, iqi8, 

IvOg saws made by M. Bi.vudet Fortin, of Montereau (Seine-et-Manr ' 
France. In the “ Rustic type of log saw the circular saw is mounted 
ball bearings ; the saw is 2 1 in. in diameter and is protected by a cov 
The log to be cut is placed in a rectangular cradle whose frame is ffiou: 
ed on a horizontal axle placed lower down. Once the log is placed in jX) 
tion all the man has to elo is to push it to wards the saw, pressing moit 
less according to the hardness of the wood so <as not to stop the machine 
to make the driving belt slip. 

To provide the military type of log, the War Administration nsi:; 
milar saws driven by a petrol motor, the whole being carried on a tni 
mountedon 4cast-iron rollers. The motor andits accessories are at onee 
of the truck, behind the watertaiik mounted on the tool box ; the fuel tanl 
strengthened by oblique stays hooked to its upper edge and fastene<l btl' 
to the truck. The saw, whose frame is made of steel angle-irons, is Ixilt 
to the other end of the truck above the front wheels. 

1403 - An Improvised Pasteurising Plant, — Ballh.\usen, o. c.. in the ! 

Gazette oj .V<’w South Wales, Vol. NXIX, Pt. pp. 1:8*130 i Fi^. Sj^lncy. IVlmii 

An ordinary rapid pipe-cooler with 16 24 n. pipes, and 42-in. high a 
54-in. long, has been tiansformed into a pasteurising plant by Mr. 
Me Dermott, the Manager of the Bonalbo Dairy Company. Theco 
brine is replaced by hot water and live steam which are pumped throi’! 
the pipes. To prevent the cream splashing on falling onto the liefl 
pipes, two tirmed sheets, 24-in. high and 54-in. long, were fitted do 
against the pipes. The top edges ol the sheets are bent outwards wliilo 
lower edges are bent inwards. A depth of i8-in. at the bottom nf‘1 
heater is not covered by the sheets, the idea being to allow the gases aJ 
.steam arising from the heated cream to escape. 

The cream passes off the heater into th^ tanks at from i6o to lyt®' 

[i4«l-M*3] 
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,53 gallons an hour can be heated to i6<y> F. Cooling is carried out in the 

same machine, bang continued till the cream is at aSoF. The dav aft r the 

cream is churned at the same tempeiatuic 

Mr. L. T. Mac Innes, the Acting Dairy Expert, found the butter made 
from cream hus treated to be of choicest grade and tohaveno coS 
flavour 9 t all. 
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Although intended for those who contemplate engaging in the art of 
drying or evaporating fruits or vegetables, this bulletin contains very use- 
ful information for all who wish to dry fruit tor home use The authors 
describe the vanous types of equipment for drying fruits or vegetables 
as well as the methods of heating that are most used and wliich have given 
the best results taking their simplicity and economy into account. 

, ^pplc-drying industry of the eastern ixirtion of 

the United States are for the most part of the kiln t^q^e. The almost uni- 
versal use of this type is due to the low first cost of the kilns and the small 
amount of labour required to operate.them. In an arc a of western Xew 
York there are some 2 000 commercial driers, 500 being large plants • about 
75 % of the evaporated apple.s produced in the eastern portion of the 
United States come from this area. Other vSt ates., such as Virginia, Illinois 
Arkansas and Alissouri, also produce considerable quantities of evmporat^ 
ed apples, most of which are prepared in kiln driers. 

The moaern kiln consists of a structure two stories high, the ground 

floorbeinpccupied by the furnace whilethesecondfloorservesasthe drying 

room. The construction of the building, the air ducts, the drying floor, 
the diyiiig plant, are all described in detail, plans and figures beintr also 
given. " ° 

The steam-heat ed cabinet drier has been found to be a more efficient 
type as well as being adapted for use in any locality. There are 6 rows of 
sU'am pipes spaced so as to admit two trays between everv two row's of 
pipes. The description of this drier is accompanied by figures showing the 
coiLstruction and working details. 

Tunnel driers require more labour, and for this as well as other reasons 
they have never come into general use in the apple-drying districts of thg^ 
eastern portion ot the United States. They are suited for drying cherries, 
maize or other material best handled by spreading on trays. 

The bulletin describes the prtparation of fuiit for evaporation, the. 
evaporation of the fruit, the time required for drying, etc., and gives prac- 
tical directions for drying peaches, pears, cherries, prunes, etc. The sun 
dning of fruits, the preparation of evaporated and dried fruits for market, 
urc dealt with and the laws relating to evaporated and dried fruits in force 
mtbe United States are considered. 

M05 - The Installation and Equipment of an Egg-Breaking Plant — s.e No. u2i 

''1 tins 
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X406 - Review of Patents. 

Tillage Machine and Implements. —Italy : 159733 Universal plough 
with self regulator ; 161069. Vitale motor balance-plough. 

New Zealand : 39696-39825 Raising, lowering and depth regulating 
device for ploughs. 

Switzerland : 79134 Soil tillage apparatus. 

United States: 1273801-1274586-1274866 Harrows ; 1273829 Attach- 
ment for ploughs ; 1274075 Draft wheel connection for wheel and gang 
ploughs ; 1274876 Stalk chopping machine ; 1275209 Plough ; 1275588- 
1276017 Cultivators; 1276051 Vineyard plough; 1276334 Combination 
plough and pulveriser ; 1276645 Harrow tooth. 

Drainage and Irrigation. — Canada : 184106 Excavator. 

Italy : 160124 Self acting water lifter for drainage, irrigation, etc. 

Sweden : 43482 Ditching machine. 

Manures and Manure Distributors. — Italy : 161557 Physiologi- 
cally complete mineral manure of natural plant salts for directly fertilis- 
ing all agricultural seeds and plants 

Sweden : 43481 Manure spreader device. 

United Kingdom: 117958 Combined manure and seed distributor; 
118225 Machine for sowing seeds. 

United States : 1274343 Eertilising method and material ; 1275332 
Fertiliser distributing mechanism; 1275683 Manure distributor ; 1275736 
Fertiliser chemical and composite distributor ; 1276047 Feed regulator for 
fertiliser sowers. 

Drills and seeding Machines. — Canada: 184285 Laud marker; 
184533 Potato sowing machine. 

Sweden : 43480 Potato planting machine. 

United Kingdom: 117938 Potato planter; 117958 Combined manure 
and seed distributor ; 118225 Machine for sowing seeds. 

United States : 1274062 Three row maize planter ; 1274239 Maize plant- 
er ; 1274447-1274885 Planters ; 1276588 Peanut planter ; 1276646 Potato 
planter. 

Various cultural oper.\tions. -- Italy: 153315 Pavonk hoe: 
160735 Tree straightener. 

Sweden : 43483 Combined weeder and rake. 

United States : 1274527 Mulch for sugar cane and the like ; 1274718 
Cotton chopper ; 1275356 Maize cultivator. 

Control of Diseases and Pests of plants. — Switzerland : 7qi3'> 
Motor sprayer ; 79285 Rat trap. ^ 

United States : 1274201 Weed puller. 

Re.apers, Mowers .and Other Harvesting ^Lachines. - Canak - 
184076 Flax harvester ; 184532 Stocking mechanism ; 184723 Gram 
binder mechanism. 

Sweden : 43450 Mower device. 

Switzerland : 79135 Basket attachment for mower. 

United Kingdom: 118255 Fork for swath turning or potato digging 
machine. 
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United States : 1273814 Cotton ^ 

picJdng and husking machines ; 1275062 Cutter bar 

lowing ^chine;i 275689 Platforiltch£or:Lp:L 

ing vehicle for gram shocks; r2762q5 Non cIovshL mu\ ^ n ^ransport- 
1276324 Maize cutter, ^ " Egging maize harvester knife; 

Machines for Lifting Root Cropc c... ^ r . 
diggers ~ •' 43652-43683 Potato 

„ , 1 , E~.d; ..^55 Fork fc, „» 

United States : 1276441 Potato digger 

sepanlr’:'""'^ ^« 4 o 85 Potato 

Ndherlanis : 2554 Grain cleaning machine 

machtf" 43580 Threshing 

Umtei States : 1274085 Potato sorter ; 1274881 Pea holier. 

Machines and IiipnEJiENTs for the prepaication and Sioragb of 

S" ’ ■■ device; 184 ^^ 

43536-43685 Pack for drying gram and forage 
Umtcd States : Hay cutter ; 1274180 Grain treating machine ■ 

[ 7 Sll Hivf ; ^"74849 Drier for seed maize i 
I-75/-2 Hay loader; 127(7044 Cotton seed drier ; 1276190 EndJage spread 
cr and packer; 2276205-1276295 Maize stalk rake^ 2^76355 oKtl 

wood^'Xg mrmhSr'''' Kotary 

y«ifcd Kingdom: 1178S2 Cross cut saw for felling standing trees 
UmUd SUUes : 1276140 Stump burner. ^ ^ 

i 8 ai 6 ^ w"''’'*' t"™ of Aoricuetural Machinery. 

104% Wagon tongue mechanism ; 184537 Traction belt. 

8w*« .■ 43393 Driving wheel for motor plough and tractor. 

^ mizerland: 79133 Tractor for agricultural macliiiie. 

for JdciM equaliser ; 1274473 Mechanical tractor 

I2'1-SS rT*''r ' ^274574-1274968-1276035 Tractor attachments ; 

■ '-75071 Extension steering device for tractors ; 

I TA-bf t'"" ” , " ' '"”344 Track laying tractor ; 1275600 Tractor ; 

1270/61 Tractor hitch ; 1276515 Tractor wheel. 

leisiiufT'’'''' Livestock. -Canada: 1S4203 Animal re- 

leasing device ; 184499 Hog feeding machine. 

n Simultaneous releasing dc\ice for stables, 

'^76449 cltll^uS' • 

Kingdom: 117S90 Hand appliance for 

tip food for poultry. 
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United States : 1274104 Device to prevent hens from setting ; 1274105 
Incubator ; 1276543 Incubator regulator. 

Fishing. — Canada ; 184451 Gill net sinker ; 184981 Fishing hook. 

Industries depending on Peant Products. — Canada : 184191 
Grain milling machine 

Italy : 155198 New system of extracting sugar from sugar beet and 
other plants ; 159323 Apparatus for the rational geimination of grains 
and cereals; 159501 Citrus essence extractor with articulated combs woik- 
ing under water ; 159733 New wine-making process ; 159817 Cara oil and 
fermentation residue press ; 1 59915 Scutching machine ; 160033 Machine 
for the preparation, trituration, subdivision, multiple division and working 
of germinated wheat, or other cereal, vitalised, fermented or treated in any 
other way so as to soften it ; 160115 Worker for geiminatcd cereals. 

Switzerland : 79173 Bolting machine. 

United States : 1273974 1274803 Nut cracking machines ; 1274704 
Bread making machine. 

Dairying. — Canada : 184277 Milk pail. 

New Zealand : 39946 Milking machine pulsator ; 40103 Milking machine 
teat,cup. 

Sweden : 43317 Centrifugal separator driven by a petrol motor tlxed 
underneath ; 43392 Separator drive mcchaniem ; 43427 Rotary churn mth 
removable inside wing; 43452 Device for vacuum milking machine ; 4357^ 
Bowl device for rotary churn; 43610 Device for heating milk before beirg 
fed into a separator driven by petrol motor. 

Switzerland : 79332 Churn. 

United States : 1273916 Cream separator ; 1274393 Combined churn and 
butter worker ; 1274748 Process of treating milk by heating to about 140^'!. 
and cooling to about 40^F without remo^^ng from the same vessel ; 1274750 
Process of treating milk and the like by sterilisation ; 1276184 Milkir g ma- 
chine. » 

Farm Be'iedings. — Canada : 184203 Animal releasing device. 

Italy : 159905 Simultaneous releasing device for stables. 

United States : 1274727 Horse shoeing stand ; 1275148 Silo ; 1276449 
Cattle stanchion. 

Variolas. — Canada : 1S4169-184701 -184772 Pumps. 

Italy : 160978 Improvements to rotary pump. 

United States : 1273913 Centrifugal pump. 

agricultural industries. 


1407 ' On De-foxing Wines. — Rw.ez, E , in Lc Ai^ricoled viticolc, ’• »t-Criitrc 

edition, Year XXXIX, No. 37, Yillefmnche, Rhone, Siptoniber ]> iVy'- 

The author, looking hack on the methods for dt-foxing proptssed in 
his journal (i), suggests that, in all these processes, oxidation prohabi} 
plays the most important part. If this is so, on treating foxy or musb} 


(i) See R., May, 196, No. 555. Feb , 1917, No. 1S3 and June, i^iS, No. 68.1. 
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musts or wines by an oxidising agent, the undesirable taste ought to be re- 
moved- Experiments made by the author have shown this to be the case. 
There are many oxidising agents. The best results have been obtained 
with manganous acetate and potassium permanganate ; but their use is not 
allowed in wine-making. Hydrogen peroxide, which adds nothing to the 
vintage that is not already present and leaves no trace behind, is still more 
active. At the strength of lo-ii volumes, used at the rate of i litre per hec- 
tolitre, in less than one hour all trace of a foxy or musky taste has been re- 
moved from the wine or must. The same result is obtained whether must 
or made wine be treated. If the dose is stro nger, the action is also more rapid, 
but the oxidation is carried still further and wines are obtained that are 
aged by several months or even years. 

In the grapes, musts and wines, there are natural oxidising agents. In 
particular there is a diastase which the author was the first to report in 
wine and which, especially in Grenache, greatly helps to turn an almost 
yellow shade and causes the bouquet to disappear. If sulphurous acid 
is used in winemaking, it should only be used after defoxing in order to 
limit the action of the diastase. 

The same oxidase is produced in the grape by the fungus Boiryfis ci- 
ncrca, which causes grey mould. 

vSome day this oxidase may be obtainable commercially. 

By making wine according to these directions a more or less marked 
''casse " wuU be produced in the wine, but its effects can always be con- 
trolled, 

1408 -On a Water Bacterium Living in Bitter Wines that can Dehydrate Glycerine; 

Glycero- Reaction. — Voise-VUt, K., m tin: del'Instifut Pasteur., Vol. XXXII, 

No. 10, pp, 476-510, Uari?, Octuber, 1918. 

The authoi has found the presence in water (i) of a ferment having 
properties similar to those of a bacterium li\dng in bitter wines, which he 
had previously isolated and studied (2). Each of these organisms can de- 
hydrate glycerine, changing it to acroleine. The author has studied these 
two bacteria, and has extended the work to co\er other bacteria that in.w 
be found in waiter, sucli as B, coii, B. typhus and B. paya4yphi>s. 

The general morphological, bnologica], cultural and biochemical cha- 
racters of the bacterium isolatul from water, on comparison with those of 
the bacterium from bitter wiik , show' a close resemblance between the two 
organisms. Each organism, on inoculation into a suitable vinous medium, 
call produce the “ bitter diseU'^e '' of wine with all its organoUptic, micro- 
scopic and chemical piopertics. t'S])cciclIy by forming, at the expense of 
the glycerine, acrylic aldehyde, a substaiice found by the author to be 
formed in all wiiu s wdiethcr iiew <ir old, adeeted with true bitter disease. 

Bothorgaiiismssecmto belong to 0 3 K and the same spe^cies which, from 
its habitat, its physiological function regarding glycerine and its patho- 
Ifigical function in wine, the author has named Baalim amacrylus, As the 

(d AnmJcs dcPlnsiiivt Paskur, Vol. XXVIII, p, .s-*;, i<U4. (.Pdliof.) 

(-) Sec /?., Jtily, 1914, Xo. 871. {P-d.) 
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water bacterium constitutes the type species, that of bitter wine can be 
considered as the same species, with its hereditary qualities simply ino> 
dified by the necessary adaption to its new food environment, or at any 
rate as a variety. 

This work shows how the introduction of water into wine, which can. 
not be avoided in practice, whether during vinification or bottling, capsos 
infection with the germ of the disease. 

This water bacterium shows analogies and differences with S. coli 
and the typhus and paratyphus bacilli. Like them it grows in phenol brotb 
at I % at 42° C. ^rom its character as a lactic ferment, by its action on 
media coloured wiih litmus or neutral red, or colourless like the rosanilii,e 
medium of ENDO,it resembles IJschrrtsch’s bacillus and differs from that 
of Eberth and even the poratyphic one. The absence of indol-prodnction 
woul d prodiu e an inverse result in comparison, if it were not known that the 
types of colibacilli, of the variety anindoHats, can form that substance. 

Two iundamental properties, the one biological, the other chemical, 
differentiate this organism from those compared with it by the author and 
which are, at any rate one of them, of too common occurrence in water : — 
it is not pathogenic and it causes the acrylic fermentation of glyceriiu*. 

Using the property possessed by B. amacryius of ferment ating glycerine 
with the production of acrcoline as a basis, the author describes a special 
reaction which he calls the glycero-reaction ”, which enables this bade- 
rium to be distinguished from the otherjabove mentioned bacteria in watfi 
analysis,^ 

1409 - Sudan Dura as a Brewing Malteriab — bkunt, i,.anti r\rma?j, H.,m the ]'y*r- 
ml of the of Brewing, Vol. XXIV (Vt>L XV, New Series), No. 3, pp. ’(vv;:-, 

Eondon. June, 1918. 

" - In 1916 the Imperial Institute sent the authors samples of Sudan dura 
with a request for their opinion as to its use for brevdng purposes. Thcfir^t 
experiments led the authors to conclude that, in spite of its high pi rcciit- 
age of fat, dura might prove of value in brewing, t specially in view of the 
present shortage of grain. In May, 1917, having obtained 5 to 6 toiisoi 
dura, the authors investigated the possibility of using it as i) malt , 2) roast- 
ed grain, 3) flaked grain, 4) glucose, with the follovring results : — 

Mart. — T he dura is not easy to handle during germination; the aernspire, 
having no protective skin as in barley, is exposed and easily injured 
and detached during the frequent movement, of the grain. Analycses showed 
a good development of enzymic activity as represented by the di astatic 
power (240 Lintner as opposed to 30^ for barley malt), and the results art 
similar to those for barley malt, except in the case of the extract, which 
very scarce. 

Roasted grain. — Experiments were made with malted and unmalted 
grain. The products were satisfactory in aromn and flavour and comparefi 
favourably with the products obtained from barley. The roasted grain 
tested by London brewers forthe manufacture of porter. The porter hrewi 
with dura was better in colour than that brewed with roasted bailtf 
although a smaller proj^ortion was used. Experts judged the flavour cf 
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first in no way inferior to that of the second. It was found possible to sub- 
stitiite dura for barley m the proportion of 7 of dura to 10 of barley without 
changing the ch aracter of the beer. ^ 

Two tests m the making of amber malt showed the flavour to be txcel- 
^ difficulty in malting 

Sy ^xtra^r^ ^ “dtain a satis- 

I'EAKES. — The flakiirg process is easily carried out and the starch 
gela inises wthout drfficulty. The yield in dura flakes was approximately 
80 %, as compared with about 68 % for maize and 95 % for rice. Suffi- 
cient flakes were obtained to make comparative brewing te^tsin which 
halfthe usual proportion of flaked maize (15%) was replaced by flaked dura 

The results were satisfactoiy and brewing expeits judged dura flakes to be 
equal to maize flakes. Ibe author considers duia flakes perfectly suitable 
not only for brewing puipcsts, but also asafoodfer human eonsimption. 

Gnu COSE. — Satisfactory prtlimiraiy results havn'ng been obtained 
about 2 tonsof dura were used for making ghiccse which was used in part for 
brewing. The sugar obtained was of the malto-dextrin type. The beers 
made were carefully examined. It was found that in new bitter beets de- 
cidedly betterrcsultswere oblainedwithduia sugar than with inveit sugar, 
but that in new mild alts dura sugar gave rather less fulness than invert 
sugar, but that in new mild alts diiia sugar gave rather less fulness than in- 
vertsugar. Tbebeeiswereagaintxamintd after 3or4wetk’s storage. The 

beers made with dura sugar weie of better quality than those madewith in- 
vert sugar. 

The authors consider that if sufficient dura can be obtained at itason- 
abJe prices it may be used successfully as a substitute^ for loasted barley 
ill the manufacture of flakes and sugar of the malto-dextrin type. Sever- 
al tables of quantitative analyses are given. 


1410 - The Potato Starch Industry in Italy. -garelu,f,, in u indunric imuane nm- 

sirate, Year i, No, S, pp, 45-48. >Eilaii, August, 1917. 

: _ The first potato starch factory Avas founded at ililan in 1885, This, 

facing great elifficulties and owing to initial errors (foreign cc'inpetitioii ; 
nisufficient protection cd 2 lire per quintal; establisl’ment in alaigetow-n 
distant from the large potato-pioducirg ci litres ; absence of sv.fficient ex- 
perience ingrowng big yielding varieties) v.asohliged to svbpendwork. In 
1900-1901. three starch factories Weic founded at Rcc-igo., Bologna and Fer- 
rara, after tlie agricultural, and most important, side of the question had 
een thoroughly studied to assure success. After two seasons, the Bologna 
(the largest) w'orks and that at Ferrara had to closedown. At the end of the 
ast century, a small works was installed at rolonghci?, fpio\niicc of Turin) 
as the result t)f propaganda carried out by Piof. A. GAREiiiof Turin Uni- 
versity ill favour of growing the industiial potato. As the district was 
^usuited to the industrial crop, the competition due to other better known 
and more paying c rops lead to its being abandoned. 

ft was owing to the success of the sugar-beet crop, that industrial po- 
^0 groAving was attempted in 1900-1901, Everything seemed (favour- 
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able to the new industry, the cotton spinners alone imported 150 000 qaiu. 
tals of starch for finishing, of a value of 4 to 5 million lire ; the sale price 
including an import duty of 2 lire, varied between 30 and 32 lires the 
quintal. On the other band the yield per hectare was 270 to 300 quintals 
for well prepared crops, thus assuring a satisfactory price of 3.5 to 4 
per quintal. 

The plant required for a starch factory is relatively simple ; onc-teuth 
of the capital required for a sugar factory suffice s for a starch factory, wliicli 
moreover, requires much less fuel. 

A small works with 100 hectares of land available can w’ork 200 t(i 300 
quintals of potatoes per day for a season of 3 months, producing 50 to 6 d 
quintals of starch per day or 5 000 to 6000 quintals during the season. The 
Rovigo factory can deal with 500 quintals a day. From 15 to 20 starch 
factories, both large and small, and 3 000 hectares of land devoted to potato- 
growing would suffice for Italian needs. The Italian starch pi o ducts are 
appreciated ; and the reason for the failure of the industiy to devcl(pi<; 
especially foreign compecition,the foreign product being sold at 23-24 Ures, 
including the import duty. The starch factory could r.ot reduce its pri- 
ces without reducing the buying price of the potato. In 1911 there wtit 
663 factories in Germany, including 441 agrciiltural starch factories. 

According to the Bulletin of the Italian Ministry of Finance, the im- 
ports of Furopean starch were ; — 


Average 

Yea_r9 Quintals imported price In Urcs per Total value ia lire 

quinta) 


igoq . 


32 

.3 423 79- 

toio .... 

13845*' 

32 

3 070 teS 

ton . . .... 

M 5 

37 

5 3 ‘»i 233 

iyi 2 . 

151 ZZl 

34 

5 141 514 

1913 

. . . . . i<'i 949 

30 

485" I/p 


In these figures arrowy-root and sago Sours are not included. Th- 
starch from tropical plants is listed in the tariff as exotic starch ; in loij 
79 619 quintals of a value of 2 627 427 tires were imported. The total im 
ports of starch thus represent a value of about 8 million tires annually. 

At present only one starch factory — that at Rovigo -- is woikiii2 
in Italy. 

1411 -War Syrups. — Delle, E.,inLc.t/0Hf7(’io r;»j'fo/<’,YearLNni,No. 4m>' o -' 
October 8, i^iS, 

It is absolutely prohibited to add saccharine to syrups (to thecontnirl^ 
of liqueurs, to which saccharine can be added freely) in France. As sue- 
is very scarce and glucose being both very scarce and very' dear, syrnp 
kers are very embarrassed. All that remains is lioney* and naturaUV's"^*'^' 
fruits (figs, dates, etc.) which are only available in small quantities 
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at h.ghpnces The makers have the alternative of preparing liquids without 
sugar, but of syrupy consistenoy, which they could not sell imle Z 
uameof syrups but which could replace them if the consumer himself 
would add a little saccharine to his drink 

To obtain the require, 1 syrupy consistency recourse may be had to 
plants con a, ningmucjlagmous matters ot agreeable taste, or at any^te 
insipid and improve d by adding suitable perfumes. .Anything that migte 
produce nnde,sirable clots must, of course, be rejected. Gum arable isL- 
cellent for tins purpose, especially if good material is used ' in fact som-. oua 

litios give solutions which are clarified with difficulty, and any muddy 

syrup cannot be sold unless by its nature it is really opalescent 

On aceonnt of this year's fine grape harvest’in France, the prepara- 
tion, .f grape syrup ,s advised. It would be dear on account of the high once 
of wine, but It IS an excellent product which, though long abandoneal is 
well worth reviving. It is made by heating vintage must, then slcmming • 
chalk IS added to neutralise the acidity somewhat ; tlie liquid is filtered 
and boded vagoronsly until it weighs 32'^ B.anme. The product is kept in 
well-corked bottles ip the dark in a cli v place. 


1412 - Commercial and Domestic Fruit Diying. - See n'o. ,404 of tWs Review . 

14, ,1 - Opium Wax. - Jitendra Xa™ IUbhit, in The . Imhel , Vol. XLIII Xo oo 

pp. 3^1-323. London, Spt.U'iiibGr, enS ’ ' ' 

Wax IS best extracted from opium by means of cold petroleum ether 
at the .ate of 800 cc. of petroleum ether to 2co gm. of dry powdered piumo, 
Ih-e ether is decanted off andtheextraction reireated for3more davs with 
700 600 and 500 cc. petroleum ether successivelv. The extracts are united 
shaken w.th hydrochloric arid andtheii with anhvdrous .sodium carbonate’ 
file solution ,s filtered andevaporated, giving rq.gy gm. of a brown, sticky 
mass having an odour som-ewhat resembling cod-liver oil This opium 
wax gave the following results : - Iodine value, 152.5 ; Reichert value, 2.0 ' 
sapoiiidcation value, 114.5 


1414 - Acetic Acid Manufacture on Rubber Estates. — KErcHExirs, p. h. (Brsockish 

ProdslatioK), in Arcliid voor Jt Rnhhrrculluur in Xidnlandsihc-hid-i, Vol. 1. No. 5, p. .{13- 

417 + I Fig. Batavia, 1017, 

Owing to the coiitiinially increasing market prices of acetic acid, an 
attempt 3vas made to produce acetic acid according to an old method and 
hnd out whether the acid obtained in this way would really be cheaper and 
■',3 lether rubber coagulated with this acid would be not inferior to rubber 
coagulated with imported acetic acid. Investigations by the Buitenzorg 
Central Rubber Station have proved that these questions are to be answered 
in tiu- affirmative. 

-flic method mentioned is very simple and is founded on the fermenta- 
lon of alcohol to acetic acid. The whole installation required for this pur 
pose consists of a w<iodeii cask. . 

Taking into consideration the price paid now for alcohol, the acetic 
acid obtained thr<nigh fenuentation of alcohol will cost about is. lod, per 
' • 'Should it be [X>ssible to use methylated spirit, thou the acetic acid rvould 
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cost about per lb. This acid, hcwever, is of a low percentage concentra- 
tion whith can be easily ascertained by titration. 

1415 - Mechanical Coagulation of Rubber. ~ zuyderhoff, g. j.,in Dc indische Me,. 

cuur, Vol. LXI, No. 32, pp. 620-621. Amsterdam, 1918. 

The author first reviews the best known methods for coagulating rubber 
shows their respective advantages and disadvantages, and then describes 
the new method of coagulating by heat, together with the results it has 
given on testing it. The present high price of acetic acid and the hope oi 
obtaining a product with better qualities lead the author to carry out the 
following experiments ; — 

Th^ recipients usually used for coagulation are heated moderately 
from below while a current of ordinary or dry air is passed above. Another 
way consists in passing a current of waim air above the recipients contain, 
ing the latex. To prevent the formation of a skin that would hinder the 
action of the air on the deeper layers of the latex, the author advises stirr- 
ing the mass, or better still, keeping the recipients slightly agitated. The 
mass, when once well taken, is left and finally creped. The colour of the 
crepe thus obtained is quite light although in the first tests it varic 
greatly in each sample. The quality of the product seems quite comparabl 
with that of samples obtained by chemical coagulation. The author insist 
on the economic side of the method, which, by this fact alone, is of inters 
and worth perfecting through further researches. 

1416 -The Ulilisation of Coal Dust for Heating Greenhouses. — rivoire, p., in the n 

we Horticole, Year XC, No. 9, pp. 157-158, Paris, September 16, 1918. 

In order toutilise coal dust, M. I^EVERCHON, hoTticultniistofMoulin-f 
vent, near Lyons, France, devised a method of consolidatirg it with limt 
as tar cannot be obtained at present. He made bricks, using an iron moul 
such asthatusedbymasoiisformaking flag-stones. Tbt mould is con^pc 
sed of two flat, elbowxd irons, joined at the edges by clamps. The nioiil 
is placed on a piece of sheet iron with tw^o handles, which enables it tot 
carried. The bricks are made with 5 kg, of lime, 20 litres of water an 
100 kg. of coal. 

The lump quicklime (now sold at Lyons at ii9. lod. per hectnjiti 
weighing 158 to 165 lb.) must be slacked one or two days before use with a 
equal quantity of water. When making the bricks the lime is put in 
wooden tub together with the required amount of water and mixed 
ously with a trow'el . The coal is placed ont he ground nc ar at hand. A hoi 
is made in 100 lb. of the dust and the contents of the lime pourc d into it i: 
two or three times. The mixture is stirred with a shovel to mix it well aot 
distribute the moisture equally. The mould is then filled with the niixtmi 
by means of a trowel and the contents pressed dowui. The slight hollc? 
form.-d is filled up, the whole re-pressed, and levelled with a trowel. Tbt 
bricks arc taken from the mould by removing the clamps and dried intlie 
shade for about a week. If they are dried too rapidly in the sun tlie 
mixture remains powdery and the bricks break up too easily. The bricks 
weigh II to 13 lb., so that too lb. of coal will make 9 bricks. With a 
practice 22 bricks an hour may be made. 

[1414 14l«] 



dairying 


,1, Ih bricks a fire was lit in a grtenhonse furnace. Al- 

tbough little wood was used the bricks took fire easily. They ignited 
gradually and gave o^t a great heat although they were made 4h very 
bad coal. It is difficult to understand the part played by the lime 
though It setms to act as a cement. i ^ j c i me, 

In view of the shortage cf fu( I this method is very valuable. It would 
dso be of great seirnceto horticulturists by allrwirg them to vse C-t of 

bad quality coal for heating their greenhouses , 

M.7 -The Refr^tometric Estimation of Miik Sugar.- panch.™,!.. and AunuBACB e. 

(Cantonal Laboratory, Geneva), in Travuu. d, Chimk alimentmre ,t i’Ey^une Vol X 

Ft. 5 i pp- 236 - 239 -f- 3 Tables. Berne, 1918. * 

Communication to the SOtlt General Meeting (1918) of the Swiss So- 
ciety of Chemists and Analysts. 

The refractometric estimation of the lactose in cow's milk, started by 
WotLNY (who used a calcium chloride serum and a special milk refracto- 
meter) has made little progress. But Ackermans, using his chlorocalcic 
serum and the Zeiss immersion refraclcmeter, has shown that Woeeky's 
tables could, with somcslight modifications, be adapted to thesraduationof 
the immersion relractometer {M\iteil Lehensniittehmtersuchung und Hy- 
Vol. VII, p. 319, Berne, 1916). Gab.a'iiiuler has drawn attention to 
the importance and value of lactose for valuing milk from a hygienic stand- 
^int , in fact a dear deerc asc in the lactose is seen in sick animals, especially 
suffering from diseases of the udder {^eitschrift fur FUisch und 
1915, Vol. XXV, p. 97). Since then the method has become 
very interesting. In order to ascertain the final difference between the 
lactose content estimated refraetometrically and that obtained gra^-imetri- 
cally.the authors have tested a large nurabcT of milks of different origin and 
varying freshness (n'^mialor watered fresh mdks, sour milks, abnoi mad milks 
from sick cows) by means of the Ackkrjunn metliod for the refracto- 
mctnc estimation and the AEETHNmethoel for the grAavimetiic estimation. 
The results, given in tabic form, lead to the following conrlusions ; — 

1) For fresh, normal or xvakred milks, there is a remarkable concord* 
ance bctw’een the refractometric and gra\nmetric results. 

2) For sour milks, the refracto'metric method gives results that are 
too high (one part of lactose, changed into lactic aci'd of a high refractive 
pc-wer, and e^ne part of albuminoids coming into solution, arc no longer 
precipitated by the calcium chloride). 

3 ) For abnormal milk from sirk animals, tlie refractometer figure is 
00 high, ownng to the ineuease in the chloride? and changes in the albu- 
mins and casein due to the pathological cro.dition. 

■ 418- Free Lactic Acid in Sour Miik (1 ). — Van Slyke, E. E. and Baker, j. C. (Chemical 
Ivabomtory of the New York Aprienllurnl Eiqienmcnt Station, Gcjitva), in The ]ourm] of 
iHolo-icalCh{misUySo\. XXXV, No, i, pp, i4r-irS 12 Tables. Riltimorc, July, 1918. 

wlien speaking of the acid constituents of sour milk, the lactic acid 
^suiielcrstood, as if the acidity were due directly' and entirely to the presence 

(i) S *e Ihcsuiunkaryof a previous paper by the?c writers, in /?, >Liy, 191S, No. 5;6, {Ed.) 
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of free lactic acid as such. When milk sours under ordinary conditions, 
lactic acid is first formed, but this reacts at once, practically as fast as formed, 
with the basic constituents present in the milk. In fresh cow’s milk, 
the compounds reacting with acids are, first, basic phosphates and citrates 
of calcium, magnesium, sodium and potassium, and, second, calcium ca- 
seinate. When the lactic acid of sour milk reacts with these compounds 
numerous salts are formed, the essential results of the reactions being 
monocalcium phosphate, free casein and calcium lactate. In view of this 
there will not be much free lactic acid in souring milk until these reactions 
are practically completed. 

The authors have used three methods for determining the amount of 
lactic acid in sour milk : — i) measurement of hydrogen ion concentration 
and application of the mass law ; 2) double electrometric titration with 
lactic acid and hydrochloric acid; 3) partial extraction by ether; the techni- 
que of each of these methods is described in detail. They further carried 
out experiments on the influence of the adsorption of lactic acid by the ca* 
sein and studied the effect of certain factors on the free lactic acid content 
and on the coagulation point of the casein in sour milk. 

Rnsut TS. — i) In sour milk most of the lactic acid is present as lactate. 
Part of the free acid is in solution while a smaller part is adsorbed by the 
casein. A Freshly separatedskim-milk, pasteurised at 620C., cooled to 250C.. 
and inoculated with Bacterimn lactis acidi showed no appreciable quanti- 
ties of free lactic acid until 20 hours after inoculation (there were then o.i cc 
of acid in o.i/N solution in 100 cc. of milk ; this amount then increases fairly 
rapidly, amounting to 20 cc. after 48 hours). 

2) In milk soured at 25^' C after undergoing various treatments (pastciiT' 
ised milk inoculated with B. laciis acidi or Bacillits hulgaricus or Streptococ- 
cus lactic us : inoculated unpasteurised milk ; etc.) the total acidity varies 
from 70.5 to 220 cc. of c.i/X acid per too cc. of milk ; the free lactA' add 
from 8.6 to ia4 cc. ; the acid as lactate from 51.8 to 92 cc. ; the hydro^cn-ion 
corcentration frm 3.70 to 4.56. In milk soured under ordinary conditions, 
the total acidity varies from 70.5 to 107.5 cc. ; t\ve free lactic acid from 13. i 
to 34.5 cc. ; the hydro.^en-ion concentration from 4.02 to 4.43. 

3) About 20 % of the free lactic acid is absorbed by the casein in coa- 
gulated sour milk and the milk casein beejns to coagulate when the hy- 
drogen-ion concentration reaches 4.64 to 4.78. The time from beginning 
to end Oi coagulation varies .rom 30 to 60 minutes, during w’hicli tim«‘ the 
bydrogen-ion concentration remains constant. 

4) The first physically and easily perceptible sign of sourmg in milk 
is a characteristic smell and taste (lue to the presence of some volatile 
compound formed in the souring process and not to lactic aci^l. 

There is no apparent relation betveen either the hydrogen ion com 
centration or the acidity by titration and the first sign of this flavour. 

I419 Renovated ” Butter. — Revue S-dcntifique, Year TyVI, No. 16, p. 504. Tm? 

August 1 7-24, 1918. 

Whilst increasing the quantity of food stuffs they proeluce the United 
States ar?^ also attempting to improve the quality and increase the 
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cotnmerml value. M, 0. D'Avexei. gives a sfgnificant example of this. 
Instead of heavily salting their summer butter, the amount of which 
exceeds the demand, and wh-ch is usually mediocre butter not easy to sell 
the American tanner has devised what was first called “ magic butter 
then boiled or sterilised " butter, and which is now known officially 
as renovated butter . ^ 

The butter is melted as soon as bought on the marktt by the 8o firms 
that use the method, then solidified in iced water after i % of elycerine 
and 5 % of salt have been added, then preserved in closed recipients un- 
til Mnter. To return it, according to the demand, to its original state 
the salt and glycerine are carefully extracted by again melting it ■ it is 
mixed with 3 times its volume of milk, and the emulsion of butter and milk 
obtained in this way exactly resembles flesh cream, which is then churned 
m the usual way. " Renovated butter " is quite pure, since it contains no 
foreign matter, and, although it is required by law to be labeled “ reno- 
vated Dutter , it is nevertheless much in demand on account of its price 
more modest than that of choice varieties. 


1420 - The Manufacture of Casein from Buttermilk or Skin Milk. - UrntBERG, o., 

mthc Umici Slates Depatlmersi of Agriculture Ballelia'So. 66i , pp. 32 + <, Figs. U- 6 Ta-' 
bins, W'ashm^non, April o, 

The utilisation of by-products by a large number of creameries is daily 
becoming of more economic imTwrtance. Because of the ever-increasing 
competition, the future success ot many creameries depends in no small de- 
gree upon both the quality cl their products and the extent to which by- 
products may be proficubly utilised. 

In the past skim- mi Ik casein is the only kind that has been made in 
largj quantities ; a good grade of casein can also be profitably made from 
buttermilk, wdien it does not bring exceptional prices for food. It is 
advisable to convert the buttermilk into food products when proper markets 
can be obtained, as greater prohU can then be obtained. Rut as it is not 
always possible 1o utilise all the buttermilk in this wa> , it is important to 
by able to turn the surplus into casein, whicli keeps perfectly hnd finds a 
ready market. 

Buttermilk casfin. — The recovery of casein from butteimilk by 
the method to be outlined dejrends on the normal acidity of the buttermilk. 
The sour butt.' rmilk from the chum, or that which has ripened to the re- 
quired acidity, is heated sufficiently to cause a rajiid separation of the curd 
and whey. Owing to the fineness of buttermilk curd every precaution must 
be taken to prevent it from being broken up any finer, which makes handling 
Di<''ie difficult. Turning steam directly into the butter tends to break the 
curd up. Tin* method devised for suitably h^atiiigthe bnUermilkin to run it 
thiongh a steam jet or ejector, which gives the desired temperature in a ra- 
pid and efficient manner and with very little agitation of the curd. With 
buttermilk of sufficient acidity a good separation should be obtained at a 
baiiper at lire varying between 115® and I30<>F (46.iF»aiid 54.440 C). This 
Riethod is based on results obtained in de\nsing a method for handliua 
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surplus buttermilk at the Grove City Creamery, Pa., operated under the 
supervision of the Dairy Division, U. S. Dept, of Agricultuie. The method 
has been thoroughly tried in a commercial creamery, where it is giving most 
satisfactory results. 

Precipitating the curd, — The buttermilk from the churn is pumped into 
a tank elevated sufficiently to allow it to run by gravity through an ejector 
and from there into another tank below, whose gate valve is high enough 
to let the drain rack run under it. To save time, the heating should he 
done quickly. A valve placed in the buttermilk pipe leading trom the tank 
to the ejector, and one in the steam pipe next to the ejector, permit easy 
control of the temperature to which the butter milk must be heated to obtain 
proper separation. While conclusive data bearing on the acidity required 
for the most favourable results have not been obtained, an acidity of from 
0.65 to 0.80% a t the time of precipitation apparently gives the best w'orking 
conditions. Buttermilk kept too long and highly acid tends to give a soft, 
sticky curd difficult to handle, especially when a high precipitating tempera- 
ture is used. By varying the temperature used the proper degree of heat 
necessary to get good results may be obtained. At that temperature the 
buttermilk coming from the ejector is in such a condition that the curd rises 
quickly to the top, leaving the clear whey below. As soon as the curd has 
massed at the surface, which requires only a few minutes, the greater por- 
tion of the whey can be drawn from the bottom of the vat into the cloth- 
lined drain rack. The clear whey passes through the drain cloth quickly and 
by gradually closing the gate valve as the curd lowers in the vat, nearly 
all of it can be drained away. When the whey has drained away, 
the hot curd is placed on the drain racks ready for washing. The curd 
is washed at least twice with cold water, rising a shewer-bath spray nozale. 
The drainage water should test less than 0.20% acidity, which is ix)ssi- 
ble with two washings. The curd is placed in a form made of i inch sur- 
faced material 20 in. square and Sindeej) which is lined with 2 press cloths; 
the cloths are turned over from both sides so as to hold the curd securely 
when pressure is applied. The curd is pressed heavily until the curd is 
sufficientfy dry for satisfactory grinding. The dry curd is ground finely, 
then dried. Fine-mesh screening must be ustd for the drying trays, as the 
buttermilk casein very fino, not flaky like that made from skin milk by 
the addition of commercial acid. The curd is then spread uniformly over 
the drying trays by means of a simple shaker screen, like those usul for 
screening sand. 

The time required for proper drying dii:>cnds on the condition of the 
curd, the uniformity of the spreading on the trays, and the volume and Um 
perature of the air passing over the curd. The volum? and speed of lb 
air blowing over the curd should not be excessive, but sufficient to carry of 
the moisture readly. If the air current is too swift the dried casein 
blown ofl the trays. A temperature of 130® F (54.440C) is sufliciently liigf 
for all purposes. Casein dried at that temperature comes fre m the drierin^ 
fine-grained condition and breaks up easily , while that dried at a higher ted 
perature t?nds more to cake in one mass and is harder to grind to the 
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(Jegree of fineness. High temperatures may give casein that is more diffi- 
cult to dissolve or discoloured. The casein can be dried completply at 
103® Fm provided that the curd has becu properly ground and spread upon 
the trays m the proper manner. 

The best type of drier is made of tcngue-and-groove boards nailed both 
sidesofthestudding, the space between being filled with insulating material 
The tunnels should be lined with galvanised iron if they are to be used con- 
tinuously as the hot air dries the boards out. The double tunnel dri^^r is 
the most x.-conomical. The tunnel should be i inch wider than the trucks 
and dryingtrays. Many tunnels are made3ior 32 inches widetotakethe30 
ifi. square drying trays that can be bought ready made. The tunnels used in 
these experiments were 24 in. wide. A double-tunnel drier, 22 ft. long, 5 
ft. high, and each tunnel 24' in. wide will hold trays filled with the casein 
from 20 000 lb. of buttermilk. The driers can be made of any length and 
height but should be high enough to allow a man to walk in and out easily 
when pushing the trays. 

A blower of sufficient capacity to send a large volume of heated air 
over the ground curd is required. Details are given for the construction of 
the drying trays and trucks, the curd mill, the curd press, the drain rack 
(like those used in the manufacture of cottage cheese) and other accessories. 

It is advisable to grind and screen the casein after it comes from the 
drjiiiig tunnel in order that it may be of uniform grain and appearance' 
after it is shipped in strong sacks. 

On the average 100 lb. of undiluted buttermilk yield ou the average from 
2.8 to 3.1 lb. of dried casein. In many creamerh^s the cream is diluted with 
too large a quantity of water before churning, thus giving lower yield of 
casein 

fXo definite figures can be given on the cost of manufacturing, as cost- 
acoonnting data were not kept that could give results applicable to ordinary 
creamery conditions. If lo 000 lb. of more of buttermilk are handled daily 
the cost of making dried casein should not exceed 3 cents per lb. in the U. S. 

The factors that have an important influence upon the quality of the 
buttermilk casein are : —the fat content of buttermilk ; washing the precipi- 
tated curd; temperature of drying the ground curd; temperature of preci- 
pitating thv. curd ; acidity of buttermflk at the time of piecipitation. These 
factors are considered separately. Since the fat originally in the buttermilk 
is concentrated in the dried casein, it probably has a deleterious effect upon 
the strength and general working preperties of the casein. An increased 
quantity of fat yields a casein of ^joorer solubility and strength. The effects 
of these various factors are shown in a number of tables. 

SxiM-MitK C.^SEIN. — This is usually made by adding crude commer- 
cial sulphuric acid to the fresh skim milk after heating the latter to a tem- 
perature of 120® F. (48.8 c,oC.). The advantage of this method is that the 
shim milk can be disposed of quickly and at a time when the quality of 
rile curd is in the best condition. 

The skim-milk is heated directly by steam in a wooden vat tc 120^ 

never above 125^ F, Commercial sulphuric acid fi.83 specific gravity) 
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is then added at the rate of one pint to every 1 000 lb. of milk, at th€ same 
time stirring the mixture continuously. Before using, each pint of acid 
should be diluted with about a gallon of water. After adding the acid the 
skim-milk is stirred gently until the curd is well separated, which takes only 
a few minut.rs. If the curd dees not separate well more acid may be added. 
The clear whey is runoff and the curd remaining in the vat is rinsed with 
cold water to remove the excess of whey and acid remaining. The curd is 
then placed in the burlap or duck press cloths and put to press till suf. 
ficiently dry. The curd is then ground, placed on the trays and dried in the 
tunnel drier. 

The cooked-curd method of making skim-milk casein, requiring prac- 
tically no equipment save the precipitating vat, is coming into general 
use among creameries near to a central drying plant. The skim-milk is 
heated to lao^F, and sulphuric acid added to coagulate the casein, as de- 
scribed above. After draining off the W'hey the curd is broken up in the 
vat, covered with water, and the mixture heated to (76.670 

to 79.44^0.) by means of direct steam. At that temperature all the curd 
should collect in a semifluid, pUistic, tough mass. The water is draintd off 
and the soft curd placed in a barrel, where it settles into an almost air-tigi]t 
mass which on cooling changes to a very tough impervious mass that will 
keep for several days, even in hot weather. The barrels filled with cooked 
curd and covered with burlap can be shipped to the central drying plart. 
Cooked curd is hard to grind and requires an especially strong mill. 

Caseincanbe made successfully fromskim milk wdth theejector method 
of precipitating riie curd, but care must be taken in allowing the skim milk 
to curdle before heating, or a tough, rubbery curd, impossible to handle, 
will result. The curd from naturally soured skim milk, separated by the 
ejector method of heating, is not only handled as easily as that preeipita* 
ted with sulphuric acid but is not nearly so tough nor so hard to grind. 

From 100 pounds of average skim-milk between 3 to 3.25 lb. of caseia 
can be obtained. 

After describing the requirements for good casein (especially its solu- 
bility’, adhesiveness, and general working qualities), the author considers 
the casein markets and prices. 

A few years ago casein cost from 5 to 7 cents a pound, but during the 
last 2 years the price has doubled or more ; at one time even 22 cents ft 
pound was offered jii the Uiiittd States. 

1421 - The Installation and Equipment of an Egg Breaking Plant. — Jenkins, m. k., 

in the U, S. DcpJmenl oj A \:,riculiuri'., BuUeliti A'o. O63, 33 pp, 4 - 35 ri};s. ; Vh'iS> 
pn'aph? 4 - ~ Tables -p Bibliography of 5 PublicalionB Washington, May 2 ~, 

The aim of this bulletin is to assist manufaetineis of prestivtd liqrnl 
eggs to make a judicious choiee of apparatus and to iiistal tin ii plant 
to preparetheprcseiveshygienically and, at the same time, assure the mari- 
mum economy of space and labour. A modtrn plant of this kind mud 
contain a chilling room for whole tggs, a candling room, a chilled iceni fw 
breaking the eggs and rtmovingtheeonttnts fiom the slHll.aioem foi wusli- 
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ing and sterilising the utuisi s used for breaking and separating, and a 
refrigerating room for the rapid freezing of the Iiciuid eggs and their storage. 

A plan shows the arrangement of the different rooms. It piovides for 
a staff of 12 breakers and a daily output of 120 cases if the white and the 
yolk are separated and of 180 cases if the e ggs are presei ved whole. A skilled 
vvoiker may prepare 12 to 15 cases of whole eggs daily and 8 to 10 ca- 
ses if the white is separated from the yolk. The temper atme of the rooms 
vanes according to the puipose for which they are used. The temperature 
of the chilling room should be from 32 to that of the candling room 
from 50 to 550, of the breaking room from 60 to 650, the sterilising room nor- 
mal and that of the refrigerating room from 0 to lo^V. All the rooms should 
be suitably insulated. The breaking and sterilisation rooms should re- 
ceive plenty of natural light from windows. The walls and ceilings of these 
two rooms should be plastered and white- enamelled and the fie 01s concrete 
with trapped drains. Between the two rooms should be a sliding window for 
the transfer of equipment. The refrigerating icc m should be equipped ^^hth 
shelves of piping through which passes the brine for freezing the cans of 
liquid eggs. The shelve s should be 20 in. wide and about 15 in apart. 

Ihe candled eggs are removed to the breaking io( m in metal pails. 
Leaking eggs after candling are placed in special square trays (made of 
galvanised iron with an iron plate perforated to hold 36 eggs ; it is 12 i/Jin. 

square and 3 y.> in, high) for removal to the breaking room. The apparatus 
used in the liquid egg pre serving industiy must, like that of dairies, be made 
of material which washes easily and does not rust. 

The eggs are broken into glass cups wiiich make it easy to see which 
eggs should be rejected. The cups should be of thick glass capable of 
holding two tggs but not more; sometimes only one egg is broken into each 
cup. The cups are placed on a special metal tiay httt d with a detachable 
kiite on which the eggs arc broken. The knife rests in slots in standards 
Listened to the ends of the tray. \\ hen the white is separated fiom the volk 
this should be done by a sanitary nxchanical device. The tables should 
W covered with non-absoibii:g material, such as metal or porcelain. A full 
hst of the reepiisite apparatus is given in a tabic ; part of it may be bought 
ready made, but part must be made to order. 

Before freezing liquid eggs the whites aud the yolks must be mixed in 
^special churn fitted with a motor-driven paddle. This is one ofthe most 
imputaiit pieces of appaiatu.s in the breaking roe m. Two types of churn 
‘Ue at present in use, one chills the eggs to nearly fretzii'g eluiirgthe chuiii- 
iiig process, the other simply mixes the eggs The first typt is indispe' usable 
LU'stablishmcnts having no adequate refrigeration system for ecKfiir.gthe 

before buaking and rapidly free zing the liquid eggs. Holding the eggs 
al a warm temperature, even for a few hours only, causes a rapid niultiplica- 
bon of bacteria. The refrigerating clnun most commonly use d is a modified 
Pasteurising machine which may bo bought from dairy supply fiims. Xon- 
^thigerating churns are also dtseiibed and illustrated bv figures. It is 
■•^^sentialthat the churn be made so that it may be rapidly washed and 
^h^nbsed. The sterilising room must contain sinks for washing the utensils, 
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and sterilisers. The sinks must be fitted with mechanical rinsers and 
drains. 

Frozen liquid eggs are usually sold in 30 lb. tins, but sometimes in 
20,10 or 5 lb. tins, especially in the case of the whites of eggs. 

1422 - Mierorganisms and Hsat Production in Silage Fermentation (i). — hunter, 

O. W. (D xiry B icttriojoglst, K^asas Agricultural Experiment Btatioa), in the Journal 

of A^ricullAiral Research, Vol. X, No. 2,pp. 75-83 + 10 Kigs. + Bibliography of 15 Publj. 

cations. Washington, July 9, 1917. 

Different workers disagree as to the cause ot heat production in silage. 
Some consider it to be due to respiration of the tissue cells, others to nsph 
ration of tissue cells and microorganisms and others to microorganisms 
alone. In order to solve this problem the author ensilocd maize, alfalfa, 
sugar cane and kafir under the following conditions : — i) normal, natural 
fermenting forage; 2) forage treated with antiseptic ; 3) forage treated with 
heat ; 4) forage treated with heat and inoculated with bacteria ; 5) dried 
forage. 

Heat production occurred in the untreated ami inoculated forage; 
in the other cases the rise in temperature was due to heat absorption. 
Dried forage undergoes normal fermentation when water is added. Heat 
production in silage is, t herefore, due tc bacterial activity anti not to respi- 
ration of the tissue cells. 

1423- The C^rk Industry, — in Le Chine-LU^e, Y&^r XXIV, No. 635. Bone 

(Algeria), September 13. 19x8. 

Report by the author, Financial Delegate on the Committee of the 
Councillors for Foreign Trade at the French Ministry of Commerce and the 
General Government of Algeria, dealing with the general question of Alge- 
rian and French corks and its relation to other countries. 

World’s cork prodT'Ction. — Cork production is strictly limited to 
the Western Basin of the Mediterranean and the Atlantic coasts of the Ibe- 
rian Peninsula and South-West France. Expensive attempts have been made 
to plant the cork -oak in many places (California, Australia, the Cape, Ja- 
pan, etc.), but with wholly negative results. Countries having forests of 
this tree thus enjoy a natural monopoly. 

The appended Table shows that Algeria alone furnishes nearly I 3 of 
the world's production ; France, /Vlgeria and Tunis together furnish just 
over V5 of that production, without including Morocco, w'here there are 
vast forests that will soon be exploited. The cork industry is very little 
developed in France and it practically does not exist in Algeria. 

W6Rr.D’s CORK MARKETS. — The greatest consumers of unworked cork, 
not including France, are : — England , Russia, Germany, Austria-Hungan' 
and the United States. The four last-named countries admit unwwked 
or slab cork duty free and subject worked cork to heavy duties to protect 
the home industries. England is the only one of these nations that ad- 
mits both raw and worked cork duty free, but the cork comes mostly from 
Portugal and Spain. 

(i) Sef* albo R. July, 1917, No. 650, {Ed.) 
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Area and yield of cork-oak forests. 


france . 
Algeria . 
'funis . 
Italy , . 
Siiain . 
I’ortugal 

Murocco 


Area of cork*oai 
forests 
hectures 

150 000 
426 000 
82 000 
80 000 » 
230 000 
300 000 
rote 


Vield in cork 
of ihcae forests 

quintals 

120 000 
419 000 
50 000 
40 oou 
275 000 
425 000 
note 


ToMs ... I ?jj8 »«0 


I 339 909 


Unworked cork. — The following countries imported the following 
amounts (in t^uintals) of raw cork in 1913: — France, 66 000 ; Russia, 
^2000; Germany, 58 000; Austria-Hungary, 56000; Belgium, 35000; 
Netherlands, 22000; United States, 55000; Spain, 30000; Knglaiid, * 
9000 : Sweden, 4000 ; Denmark, 4000 ; Italy, 2000 ; Japan, 2000. 

The exports of raw slab cork from Algeria into France are sent for to 
be partly turned into worked products. France re-exports part of the 
Algerian cork as well as j^art of the home prochwt in the raw state, while 
she has to import worked cork, which shows the inferitirity of her bottle- 
stopjier 'industiy, although France is the most imjiortant market in the 
world for the wOiked j^^roducts, on account of the large amount of wine 
bottling carried on. _ . 

The countries of central Kuroi-ie, Belgium, the Netherlands and the 
United States appear to have taken the first place on the Algenan cork 
market. 

The exjiorts of male cork, debris, etc. preponderate in this trade. The 
exports to Central Hnrope and America mostly consist of these products, 
used for making cork liowder, agglomerates, now $0 much used, and lino* 
leu 111, 

On considering market cork only, it is seen that the above-mentioned 
countries hold a good place. Init it will b^* found that France and Russia 
absorb •/g of the good Algerian cork, while the great mass of the by-pro- 
ducts and inferior qualities i^ taken by the Austro -German and American 
trade which transforms it, reexporting a part after manufacture. 

Worked cork. — The Algerian exports of worked cork are so far ver>^ 
limited. In 1913 they reached (>500 quintals, and lepresent the product 
of about 10 000 quintals of raw cork. About 70 % of these exports goes to 
France, while the rest goes to Central Europe, especially Austria-Hungary, 
wliose importations through Adriatic ports are gradually increasing. 

The Ai.gerian iNrrsTKY. •— This is quite rudimentary, only working 
10000 quintals in the best year (1913}. 

There was a double reason before the war for this state of affairs. 
On the one hand, the local consumption is small and will only increase 
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slowly, in the future. On the other hand the big cork-consuming and non- 
producing countries have taken measures to assure that the cork will be 
transformed into worked products in the importing country by placing light 
duties on unworked cork and very heavy, if not prohibitive, duties on worked 
cork (save Great Britain). 

The author points ont the necessity for Franc® to obtain, after the war, 
free trade between all countries for worked cork or, at any rate, equality 
as regards import duties for all corks in all countries. 



PI.ANT DISEASES 


DISEASES DUE TO FUNGI, 
BACTERIA AND OTHER LOWER PLANTS. 


1424 - New and Rare British Fungi, — Wakefield, E.M., in the Royal Botanic Gardens, 

Kew, Bulletin of Miscellaneous Information, No. 7, pp. 225-233. I/)ndon, 1918. 

Among the seven species of fungi observed, in Great Britain from 1916 
to 1918 and recognised as new to science or to the mycological flora of the 
country, the following deserve special mention : — 

1) Merulius Pinaslri Burt., found in abundance at the Botanical Gar- 
dens at Kew in September, 1917 ; the conditions in the greenhouses are so 
favourable to its development that at times it becomes almost a pest. 

2) Nedria f us co-purpurea u. sp., observed at Wisbech in 1917 on dead 
branches of Pond's Seedling plum trees ; there is no evidence that this 
fungus caused the death of the branches, but it was not found on any other 
variety of plum. 

3) Cermpordla Anlinhvn n. sp., reported from Worcester (September, 
1917) and from Birmingham (June, 1918) as damaging Antirrhinum, the 
leaves and stems of which it attacked, 

4) Mastigosporium album var. muticum Sacc., on leaves of Daciylis 
glomerata at Oxshott (October, 1917) and at Kew {1918). 

5) Hclminthosporiinn Warpuriac n. sp., on an injured stem of War- < 
puria dandcstina at Kew in July, 1917 ; this fungus appears to belong to 
the class of facultative parasites, having entered the plant through a 
wound ; it grew there parasitically, but probably as a rule it is a sapro- 
phyte and would not attack an uiiiujiired plant. 

1425 - Patents (or the Control of Diseases and Pests of Plants. — See No. 1406 of this 

Review. 

1436 - Diseases Reported on Wheat in Java. — P-alm, b., hi the niJi het 

U^boraiorum voor Planfcn^iikti n, No, 34, pp. 1-21 t i-’ Pig?- -r i Plate. B.Ttavi.A, 1918. 

In 191S the IX'partment of Agriculture, Industry and Ccmmerce con- 
ducted wheat gromng tests in the high and low regions of Java. In the 
high regions, the results were, as a rule, satisfactojy, save for the fact tbat 
a more or less large number of wheat plants of different varieties (the tests 
had been carried out with wheat varieties frem Europe and India) was at- 
tacked by fungous diseases amongst whicli Usttlago Tritici (Pers.) Rostr. 
and Gibbcrdla SauHnetii (Dur. and Mont.) Sacc. Fnsarimn rosUaUm 
Appel and Wollenw. are*' of considei able importance. The diseases were 
probably introduced with w^heat grains as they were previously iinknciwn in 
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Java. Since then, Helminthofipomim ^raipinam (Rab.) Eriks. {?), H. gcni^ 
Cidoium Tracy and Earle, and Nigrospora Panici Zimm. have been rttordcd 
as injurious. The author is as yet unable to say whether the Iwo Hchnin- 
ihosporimn diseases originated in Java; he is, however, of that opinion, as 
he has occasionally found both the species pn maize. "Nigro^fora PonUi 
has bein long known in Java. 

1427 - Uromyces pediceUaius n. sp., a Rust Injurious to Eragrostis 
sinica and E, curvafa In the Transvaal. — pole Kvans, 1. b., imhe A .y«/ 

Botiimc Gardens, Kew, liidldin oj MisceUancous Information, No. 7, pp. 2.:S-22fj j 
Fig, I^oiulnn, 

According to observations made by the author at Pretoria, Transvaal, 
the stems and leaves of Eragrostis abessinica Link. (= Poa rtSysswiff? Jacq.}, 
locally known as tefE ”, are very seriously attacked in South Africa by an 
Uromyces which does not appear to have been described hitherto. The lejivt;; 
and stems of E. a/m</<zNees are also frequently attacked by an Unmyccs 
difiering slightly from U. Eragrostuiis Tracy, already described on E. paii- 
nacea Nees in North America and on E. cynosiiroides Beauv. in India. Tbt- 
Uromyces on E. is identical with that on E. ahessinica and it seem? 

not improbable that the rust which attacks E. ahtsshiica in South Afiita 
has passed on to it from E. curvitla. The author desciibts this rust urdt^i 
the name of U. pediccllaius, 

142^ - Cronartiam occidentale n. sp., a Rust Injurious to Pinus edulisy 
P. monophyi/Ht Ribes spp.and Grossufaria spp. in Colorado and Arizona, 

U. S. A., — Hbd{;ecock, G . Bethel. iC, ami Hunt, N. R,, in tht* Jounuil ,1 
AiyicuUurti! Kf:scnrch. Vul. XIV. N<>. pp. 4 - 1 Fig. -f i Platf. Washiir-itcr. 

December 2 , 19:8. 

The authors describe as a species new to science Cronariinm vccidt-nimt. 
a parasite of Ribes spp. and Grossularia spp. This rust has been obstivai 
in Colorado for many years and also in Arizona and see ms to have beenfonrd 
in Kansas on R. aurcum before being reported from the other two Stato. 
By means of cultures it has recently been found possible to giow it on Rtla 
spp. and Grossularia spp. even in the Columbia district (Washington). 

Repeated inoculation experiments have shown the aecidial stage of th :5 
fungus to be represented by a species of Peridi rmium, at pre.cent known 
Per. occidentale, which has so far been found on 42 Pinus edults trees 111 
five different districts of Colorado and on one P. mcnuphylla near Prescott, 
Arizona. These tw'o pines, together with P. ambroides, which is probably 
also a host of Per. occidentale, and P. quadrijoha, are known as “ pinon 
pines. As this rust has only been obseived on the trunks and branclKSot 
pinons and. so far as is known, does not attack other pines, it has bon 
called pinon blister rust. In the various districts of Colorado and Aiizor?* 
in which Cron, occidentale has so far been observed the common l.ost of tk 
urediniosports and teliospores is R. aurci^.m, although both these fojms aa 
sometimes found on R. odor alum, R. inebrians, Grossularia rcclinaia X 
hirtella and Gr. leptantka. 

Cron, occidentale was inoculated with positive results into R. 
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/?. uureum, R. colomdense, R. Giruldi, G. ^landttlosttm. R, malvuccum, 
R. nipUM, R. odoratum, R. aun^mncum, Ribea sp., Gr. in^irmis, Gy. misaoHtien- 
sis and Gr. reclinata x Gr. hirtclla. 

Cron, occidentale, which differs from Cron, ribicola itithe aecidial stage 
especially, seems capable of over-wintering on R. aureum and remaining 
independent of the aecidial stage. 

Per. occidentak is rarely found, at a certain distance above the soil, on 
very oldP. edidis trees, and occurs in the crevices of the bark, often without 
adjacent dead areas. In such case the fungus is hardly discernible, even 
with a hand lens. Its effecsts are clearer on young trees, a number of which, 
apparently killed by the fungus, have been found in South Colorado. They 
are usually attacked on the trunk and branches near the soil, some becom- 
ing spike-topped. Plants of Rihes and Grossularia attacked by Cron.occiden- 
ide seem to sufier but slight injury. If the attack is severe partial loss 
of leaves will result, and repeated attacks may cause stunted growth, but no 
trees killed by this fungus have been found. 


WEEDS AXD PARASITIC FLOWERING PLANTS. 

1429 - Orchid Parasitic on the Leguimnoue Plant C&esalpina coriaria, io 
the Dominican Republic. — Sce No. of this Rcvuw. 

1430 Sorg^ham ha/epease, a Weed in Porto Rico. — Stevesson, j. a . m the 

kivi!^.tu dc .ii^ricuUura dc P\url() Ric-o, Vol. I, No, 3, pp, t 32-1 -{- 2 Figs. S<'in Jiiau, 
Porto Rico, 191S, 

The presence of Sorghum hdep<}nse (Johnson grass, “ yerba de don Car- 
los '’or “ canuela ") is reported from Porto Rico. The grass has been 
noted in various places in the neighbourhood of Rio Pedras and is fairh’’ com- 
mon ill the pineapple-growing zone near Vega Baja ; it is certainly present 
in other parts of the island. The w^eed has begun to spread largely in the 
pineapple plantations, causing considerable damage. 

Asrt'gards means for controlling the grass, the first precaution is to 
avoid bringing it into the fields as a forage crop, because the disadvantages 
resulting from its great tendency to spread and the difiiculty with W’hich it 
is extirpated once it has taken root are much greater than its value as food 
for cattle. 

If the plant has already spread in a field radical measures must be 
taken at once ; and seed formation must be avoided at all costs. It must 
be removed by tearing up its rhizomes ; after a few weeks theoperatiou 
should be repeated to destroy the plants produced b\ the pieces of rhizome 
remaining after the first reme val. 

When the plant has already taken possession otacoiisiderablcareathe 
rhizomes will have to be removed for some years in succession ; but the 
author thinks there will be no need for such an extreme measure at Porto 
Jlico. In this case, however, the plant should be kept level with the soil 
using the ground tw’o or three years in succession for the production of 
;ut forage. Then, after a light ploughing, some crop should begrowui that 
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requires the use of a cultivator. With a little more effort, by extirpating 
the plants of S. halepense as they emerge from the ground, the work will be 
crowned with complete success. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

1431 - Eanemies of the Chinch-hug (BWssus leucopteras), Observed in Illinois, 

U. S, A. (i). — Punt, W. P., in the Journal of Economic Entomology, Vol, XI, No. 5, 
pp. 415-419. Concord, N. H,, 1918. 

Up to now it has usually been supposed tjiat the enemies preying on 
the chinch'-bug were only of very limited efficacity in limiting the ravages 
of that insect. Observations made in Illinois during the recent plague there 
of this hemipteron (1909-1915) show the contrary however. 

The enemies most commonly found feeding on Blissu$ leucoptents in 
the infected zone were adults and nymphs of the damsel bug (Reduviohis 
ferus), larvae of Chrysopaimd Hemerobius, adult Blechrus glabratus and 
Bl. pusio, nymphs and adults of Pagasa fusca, larvae of various species of 
Coccinellidae, nymphs and adults of the flower bug (7 ripMeps insidiosus). 

Casnonia pennsylvanica feeds on small numbers of the bug, while 
Agonodertis pallipes eats the dead bugs and their moulted skin. 

Ants were never seen to attack the living insect. 

Judging from the abundance of enemies in the fields infested by Bits- 
sus leucopterus, and the numbers of the latter eaten by them it is probable 
that when, after a period of abundance, the development arid spread of the 
hemipteron are stopped by weather conditions, their enemies, with Emi- 
crosoma benefica (parasite of the eggs of Blissus), might even prevent 
the pest from becoming harmful for some years. Thus, over a large area 
of Illinois, infested by chinch-bugs, no damage was noted in 1917, which 
is partly due to the abundance of predatory species in the fields. Red. 
jerus and Pcig. fused were extraordinarily abundant in fields infested by 
BL leucopterus during the summer of 1918. 

1432 ' Parasites of Porthetria. dispar (Gipsy Moth) in Spain (2}. — mercet. r u 

in the Rcoisia de MorUes, Ywr XLII. No. 1004, pp. 775 ’ 7 '^i + 2 I'ig- ytiuhld, V)ii. 

The larvae of the gipsy moth {Portheiria dispur h.) - known in some 
districts in Spain under the name of ' lagaita ” and very injurious to oaks, 
whose leaves it eats — are spreading alarmingly in the neighbonihood ol 
Madrid (Casa de Campo, El Pardo and Piierta de Hierro). _ 

. However, the macrolepidopteron is not exempt from parasites 
Spain. The following chakids, parasitic on its eggs, are desciibed britfiy 

by the author ;• — ^ ^ 

1) Anastatifs lifasciatus, very abundant and one of the most 

cious enemies of the gipsy moth ; 

2) Schedius kuwanae ; not less efiicient than the preceding one, 

iij Sse JuiH' I9 M,No. 588 ; i?., July. lyi.S, No. 768. (Ed.) ^ 

(2) Sec i?.,Miy, 1911, No. 1568: R., .^ngust-Sjptcmbcr-CX'tober, 1911, No. 302.>. 
March, 1916, pp. (Ed.) 
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3) Atoposomoidea ogimae, not very abundant. In addition there 
exists in Spain a new species Tyndarichus which might perhaps replace 
fynd. name among the chaleids parasitic on the eggs of the gipsy moth. 

U33 - Apanteles Idcteicohr and Meteorus versicolor, Hymenoptera 
Parasitic on the Brown-Tail Moth {Euprociis cbrysorrhea), Imported into 
the United States from Europe (i), — muesebeck, c. f. \y., in the journal oj 

Agricultural^ Research, Vol. XIV, No. 5, pp. ir,i-2o6, W^ashington, July 29, 1918. 

In the winter of 1905-1906, as the result of arrangements made by the 
Washington Bureau of Entomology for the importation from Europe into 
Xcw England of parasites of Porthetria dispar (gispy moth or bombys dis- 
parate, spongy, zigzag) and Euprociis chrysonhea (brown-tail n^oth), a 
large number of winter webs of the second species were sent from Massachu- 
setts to the special laboratory, then at North Saugus, but moved later to 
Melrose Highlands. This material was placed in special tubes, and, at 
the beginning of the follownng spring, were obsei ved in the tubes numt lous 
Specimens of Pieromalus egregius, a chacidoid ectoparasite of the winter- 
ing brown-tail moth larvae, as well as many specimens of Monodonio- 
mcrus amns Walker, another chalcidoid wliich often hibernates in the adult 
stage in the wx^b of the moth. The moth larvae soon became active. As 
it seemed unlikely that these larvae should be the hosts of endoparasites 
they were removed from the tubes and destroyed with the exception of a 
few which Mr. E. S. H. Titus, who was then directing the investigations, 
continued to feed for a certain time. From these larvae W'trc obtained two 
braconiciparasites, one belonging to the genus Apauklcs, the other to the 
genus Mdcorus. 

As the result of the discovery made by Mr. Titus, the moth larvae in 
webs received in America during succeeding winters were not destroyed 
when they emergedin spring, but wxre fed for several W'eeks in order to 
rear out any endoparasites they might contain, This method was follow’ed 
till 1911, w^hen importation was stopped. There were then available for 
distribution in localities infested by the browm-tail moth about 40 000 co- 
coons of A panicles I a etc t color and 1 600 of Met corns versicolor. These sjx:- 
cies are widely distributed in Europe, both ha\ing been obtained from moth 
webs sent from France, Holland, Germany, Russia (especially Semth Rus- 
sia), Austria, Switzerland, and Italy. The spread of the parasites has been 
so rapid that, although only 150 colonics of Apanteles and 20 of Mcicorus 
have* so far been distr ibuted in 135 ^^nd iS localities respectively, no further 
colonies are required. Both parasites have been recovered from the whole 
brown-tail moth area either by rearing the moth larvae in spring or by dis- 
secting the hibernating larvae. 

The two braconids wdiich hibernate in the browm-tail moth larvae, 
d.lactcicolor and M. versicolor, were first described by ViEreck and Wes- 
^'^ELin 1911 and 1835 respectively. A more complete description of the 
adults of both species is now given and their biology discusse d in detail. 

0) See R. Au‘4.-Sept.,-0et. nui, No. ; A’. Nov, -Dec.. iQir, No. 3252 ; R. March, 
pp, 330-331. [Rd,] 
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A. lacteicolor is of great importance as a means of control. It is siicl; 
an efficient parasite that 20 to 25 % of brown-tail moth larvae in a wel 
are often attacked. Its value is increased by the fact that, in America, ii 
has several generations a year and is a more or less important parasite 0] 
the gipsy moth and other native injurious species. Moreover, A. lacier 
color destroys its hosts in their tarly stages, preventing them from doing 
any serious damage by considerably delaying their devebpment. Tlu 
weak jroint in the life cycle of A, lacteicolor is its evident dependence ontht 
brown-tail moth for hibernation. The moth is now bt ginning to disap- 
pear so that A. lacteicolor is becoming gradually less abundant, thus mate- 
rially reducing its parasitism on Forth, dispar and other native hosts. 

M '.,versicolor'\^ A. lacteicolor as a parasite of the hibernat- 

ing brown-tail moth larvae of which it only destroys a small percentage 
On some occasions cocoons of M. versicolor have been found in enoiinwns 
numbers in serious brown-tail moth infestations, but these casts are raie 
Moreover, parasitism on the almost full-grown brown-tail moth larvae h 
slight, and that upon native larvae appears almost insignificant. The si gh! 
importance of this parasite as compared with A. lacteicolor is probably 
largely due to its dependence on the brown-tail moth for hibernation, aiic 
the fact that it, in its turn, is exposed to attack from various parasitc> 
Another factor reducing the importance of this Mctconis is tlie frequent 
failure of the larvae to transform to pupae when they have spun cocoons 
When A. lacteicolor occur in the same hibernating brown-tail motl: 

larvae as M. versicolor they cause the death of these latter. 

1434 - The Control of Cylas formicarius^ a Coleopteron Attacking Sweei 

Potatoes, at Porto Rico (j). — Smyth, E G.,iii the Rcvl^ta de .U’rtcun»ra de Pufri: 

P/fo, Vo], T, No. pp. 136-139. &U1 Juan, lyiS. 

At Porto Rico Cylas formicarius ("‘gorgojo de la batata” or “gorgoje 
de la rafz de la batata ”) , which has been present in the island for a long time 
sometimes destroyes more tlian 75 % of the sweet potato crop and make; 
it impossible to continue cultivating it. The injury is done by the latv: 
and the adult which hollow galleries in the root, making it unfit fo; 
consumption. 

When new plantations are formed it is impo rtant to beceitaiiithat tht 
insect is neither present in the soil nor introduced in the cuttings used 
If it be doubtful that the plants from which cuttings are to be made are frei 
from the parasite cuttings must be made from healthy plants which havt 
been previously fumigated with carbon bisulphide and placid in a niuseu 
at a distance from infested plantations. 

It is ver> difficult to free a heavily infested, large sweet potato plaiitL. 
tion from the insect. The only method is to harvest all the tubers as s<ioi 
as the pest is discovered ; the longer this is delayed the more difficult ^vJ 


(i) Sec R. >L'inh, i-jii, No, ; H, .\pril, i-uu tii'U ^ 

Aug., Ni>. <( 36 . {Hd.) 
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grown m the same soil will be infected. Potatn 

immediately removed from the field, and those to T p f H “ust be 

fumigated without delay. Attacked tubers whirti h Propagation 

m,y be first boiled to kill^the ad“d £ sS ofX ““f Vif ^ 
fed to stock. Tubers which are useless even as cfttle-fo d Z rbe bur“ 
orburieddeeply care bemg taken to leave noneof them above sod iU] the 

stemsshoiild.atthesamet mc,behtai)cduT,anddv»„+^ t , AJjthe 

he turned into the field till ali the 

''fd Th^t h ■ potatoes haZb” n 

t ^'l 1 h^ d* t^"* infested by the insects, which are preciselv those which 

'"in ^‘0 '"**«“ 


‘''1 ..?^"? Lasioderma sarricorna and the Lepi- 

Publication of the author's work on Lasioierma seniwrne (" fabaks- 
boeboek ). ^i^ASctomorpha margakcdriata {" tabaksmot ”) and the means 

of controlling them. me^nb 

. , IS attracted to lamp-light, and this propertvmar be used 

m controlling it ; molasses also attracts this insect. In tobacco the adult 
lues 25 days , the female produces about 3c eggs. About i V, months are 
required for the insect to become full grown. The incubation of the eggs 
requires rom 4 to 14 days ; the larval stage lasts from 30 to 60 days and 
the pupal stage about 12 days. This Usiodema is omnivorous it attacks 
many products, the finest qualities of tobacco being chosen bv preference 
hy placing the insect in a room heated to 6o«C. for 20 minutes' all stages of 
Its development are killed. A temperature of about 8" C. for 7 davs has 
the Mme effect. A temperature of about 0° C. tor 5 consecutive dayls does 
not tall the eggs, bii« kills the larvae, pupae and adults. Experiments made 
mth low temperatures have shown that both eggs and larvae of the insect 
can survive a moderately cold writer. 

observations regarding Set. margalaestrjaia given by 
e author : — This lepidopteron occurs in Java and Sumatra. Be<iides 
tobacco It attacks tobacco seeds, clothes, leather and dried coca leaves 
female lays from 100-150 eggs ; the life cvcle requires from 40-60 davs 


'•) S?€ R.^ Nov. KjicS, No, 15'iy. 

-) Vc R , Nov, 1914, No. loSi ; R. Moy ioU\ No. 500 ; R. [unc MiTt, No. rii ■ R Dec 
^’^l/'iNo. 1267. {Ed.) ' ' 1 . 
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The egg hatches in from 7 to 8 days, the larval stage lasts from 3 to 5 weeks 
and the pupal stage 14 days. A temperature of 420C for 5 hours kills the 
insect in alUts stages ; a temperature of ooC. for 5 days has the same effect. 
It may thus be concluded that the insect could not survive the winter in a 
temperate region. The author mentions a few means of control and discus- 
ses the results obtained with them. As measures to take for avoiding in- 
fection all the tobacco barns should be paved with concrete, the barns 
should be disinfected and all the tobacco or other products liable to attack 
and intended for export should be fumigated with carbon bisulphide. The 
disinfection should take place 5 days before embarking, so that the carbon 
bisulphide can escape completely. The Dock and Shipping Companies 
must be forbidden to place disinfected goods along by infected goods. 
Tobacco destined to the Colonies should be disinfected in Holland and in 
the other exporting countries. 

1437 - C/frtus cfevdstH^o/^r a Coleopteron Injuiious to Citrus and Other Plants, 

in Cuba and Florida, — B.cck, E a , in the journal of Economic Entomology, \\,l XI. 
M'o. 5, pp. 411-414 + Plnte. Concord, N. H., i^iS. ^ 

Thecerarabycid beetle Clytns deoastator, first described in 1836 by Deu- 

PORTE PE Castei NAU and Gory as a serious pest of lemons in Cuba, lia.s, 
of recent vears, been also reported from Florida as a pest of citrus and other 
plants. Tn Cuba, specimens of the insect have been bred out at Cay a mas 
in 1910 from Cuban mahogany while other specimens have been taken at 
Central Constancia. The beetle has been observed ir the following local- 
ities between 1903 to 1910: —Palm Beach, Key West, Paradise Key, Chisr 
and Perico Island, near Anna Maria Key at the entry to Pampa ba} . The 
specimens from Chase were bred out from the pomegranate tree ; that or 
Paradise Key was taken flying. Although at first recorded as a dangorous 
pest of Citrus in Cuba, the insect was only bred out from CUnts in the 
^ring of 1910 in Perico Island, when its larvae caused serious damage to 
the orange trees h\ hollowing out gallTrics in the trunk and branches. Ac- 
cording to E. A, SenwARzits favourite host is Rhhophora Manalc- 

The author calls attention to this beetle which might seriously harmth: 
Florida citrus trade. 

1438 - Pests of Stored Food stuff, in Java. - keuchen'it^ p. b., in Tcysmanm. 

Year XXIX, Pt. 4, pp. 216-221, Batavia, i-jiS. 

The author has drawn up a list of the pests recorded in the foodstuffs 
stored in Eastern Java : — Lasmlcrma serricorne, Setoynorpha niarjjaUc- 
striata, Aracocerus fascicnlatus, Rhizopertha doyninica, Tcucbrioidcs 
tanicii^, Silvaytiis snrinajnensis. Calandra ' oryzac, Tribolium casUtnrM. 
Gonocephalutfi hoffynannseggi , Thancrodcrus huqnei, Necrohia rufipes, 
mopholocus sp., Carpophilus spp., Thagorafigiirana, i tc. r f 1 

Many of these pests are not very specialised in their choice of food as 
the same'specics can often be found in different foodstuffs. Although 
species are not always directly injv.i < us to the product - some of 
may even be useful, e. g., Necrobia rujipes and Thanerodcrus buqud 
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drive out all the other pests present in the product — they always reduce 
its value. 

The author discusses methods of disinfection. Treatment with steam or 
lew temperatures is always expensive in the East Indies ; X rays can only 
be used where electric current is cheap ; carbon tetradiloride is less advisable 
than carbon bisulphide on account of its price ; prussic acid gas, so very 
poisonous, can only be used for disinfecting loose products i the disadvan- 
tages of this gas are : — the great danger it presents to those applying it, 
the special glass generators required for preparing it, the rapid loss of its 
toxicity as it is so easily absorbed by the water contained in the products ; 
sulphur dioxide which besides not having a very strong action, has a bad 
effect on many products (tobacco, cacao, flour, etc,). 

In many cases, a high temperature can be used for disinfection espe- 
cially if the plantation has a drier. If this last method cannot be used, 
treatment with carbon bisulphide is advisable. This has so far given the 
best results and has no effect on the quality of the following products : — 
hybrid coffee, cacao, tobacco, groundnuts, flour, copra, maize, rice and coca ; 
it produces an insignificant change of shade in the berries of Coffsa rohusia. 
To disinfect a cubic metre in 24 hours 185 cc. are required, and for the same 
volume in 48 hours lOO cc. suffices, and in 73 hours 80 cc. The method con- 
sists in placing'the material to be disinfected into a hermetically closed space 
in which, at the height of the ceiling, saucers containing carbon bisulphide 
are placed. 

[ 1438 ] 
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